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(54) Title: SUBSTTTUTED 3-CYANO QUINOUNES 
(57) Abstract 

This invention provides compounds having formula (1), 
wherein: X is cycloalkyl which may be optionally substituted; or 
is a pyridinyl, pyrimidmyl, or phenyl ring; wherein the pyridinyl, 
pyrimldinyl. or phwiyl ring may be optionally substituted; n 
is 0-1; Y is -NH-. -0-, or -m-; R is alkyl of 1-6 

carbon atoms; Rj, R2, R3 and R4 are each, independently, 
hydrogen, halogen, alkyl, alkenyl, alkynyl, alkenyloxy, alkynyloxy, 
hydroxymethyl, halomethyl. alkanoyloxy, alkenoyloxy, alkynoyloxy, 
alkanoylaxymediy], sdkenoyloxymethyl. alkynoyloxymethyl, 
alkoxymethyl, dkoxy, alkyldiio, alkykulphinyl, alkylsulphonyl, 
alkylsulfonamido, alkenylsulfonamido, alkynylsulfonamido, 
hydroxy, trifluoromethyl. cyano, nitro, carboxy, carboalkoxy, 
carboalkyl. phenoxy, phenyl, thiof^enoxy, benzyl, amino, 
hydroxyamino, alkoxyamino. alkylamino, dialkylamino, aminoalkyi, 
N-alkylaminoaUcyl, N,N-dialky]aininoalkyl. phenylamino, 
benzylamino. fomiulae (a, b, c, d, e. f, g, h, i, j, k, 1, m, n, 0. p, 
q or r); R5 is alkyl which may be optionally substituted, or phrayl 
which may be optionally substituted; R6 is hydrog^ all^l. or 
alkenyl; R7 is chloro or bromo; Rg is hydrogen, alkyl, aminoalkyi, 
N-alkylaminoalkyl, N.N-dialkylaminoall^l, N-^cloalkylaroinoalkyl, 
N-cycloalkyl-^-aDcylaminoalkyl, N.N-dicyc]oalkylaminoalkyl. mor- 
pholino-N-alkyl. piperidino-N-alkyl, N-alkyl-piperidino-N-alkyl, 
azacycloalkyl-^J^kyl. hydroxyalkyl, alkoxyalkyl, carl)oxy, 
caiboalkoxy. phenyl, carboalkyl +. chloro, fluoio, or bromo; Z is 
amino, hydroxy, alkoxy, alkylamino, dialkylamino, morpholino, 
piperazino, N-alkylpiperazino, or pyrrolidino; m = 1-4, q - 1-3, and 
p = 0-3; any of the substituents Ri. R2, R3 or R4 tiiat arc located 
on contiguous carbon atoms can toge&er be the divalent radical 
-0-C(R8)2-0-; or a pharmaceutically acceptable salt thereof with 
the proviso that when Y is ^rtJ-. Ri, R2, R3 and R4 are hydrogen, 
and n is O, X is not 2-methylphenyl, which are inhibitors of protein tyrosine kinase. 
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SUBSTITUTED 3-CYANO QUINOLINES 

BACKGROUND OF THE DSfVENTION 
5 This invention xelaies to certain substituted 3-cyano quinoline compounds as 

well as die phaxmaceutically acceptable salts th^eof. The compounds of the preset 
invention inhibit the action of certain growth fector receptor protein tyrosine kinases 
(PTK) thereby inhibiting the abnormal growth of certain cell types. The compounds of 
diis invention are therefore useful for the treatment of certain diseases that are the result 

10 of deregulation of these PTKs. The compounds of this invaition arc anti-cancer agents 
and are useful for the treatment of canco* in mammals. In addition, the compounds of 
this invration arc useful for the treatment of polycystic kidney disease in mammals. 
This invention also rclates to the manufacturc of said 3-cyano quinolines, their use for 
the treatment of cancer and polycystic kidney disease, and the pharmaceutical 

15 preparations containing th^. 

Protein tyrosine kinases arc a class of enzymes that catalyze the transfer of a 
phosphate group firom ATP to a tyrosine residue located on a protein substrate. Protein 
tyrosine kinases clearly play a role in normal cell growth. Many of the growth factor 
receptor proteins function as tyrosine kinases and it is by this process that they effect 

20 signaling. The interaction of growth factors with these receptors is a necessary event in 
normal regulation of cell growth. However, under certain conditions, as a result of 
either mutation or overexprcssion, these receptors can becOTie deregulated; the result of 
which is uncontrolled cell proliferation which can lead to tumor growth and ultimately 
to the disease known as cancer [Wilks A.F., Adv, Cancer Res,, 60, 43 (1993) and 

25 Parsons, J.T.; Parsons, S.J., Important Advances in Oncology ^ DeVita V.T. Ed., J.B. 
Lippincott Co., Phila., 3 (1993) ]. Among the growth factor receptor kinases and their 
proto-oncogenes that have been identified and which are targets of the compounds of 
this invention are the q)idermal growth factor receptor kinase (EGF-R kinase, the 
protein product of the erbB oncogene), and the product produced by the erbB-2 (also 

30 referred to as die neu or HER2) oncogene. Since the phosphorylation event is a 
necessary signal for cell division to occur and since overexpressed or mutated kinases 
have been associated with cancer, an inhibitor of this event, a protein tyrosine kinase 
inhibitor, will have therapeutic value for the treatment of cancCT and other diseases 
characterized by uncontrolled or abnormal cell growth. For example, overexpression of 

35 the receptor kinase product of the erbB-2 oncogene has been associated with human 
breast and ovarian cancers [Slamon, D. J., et. al.. Science, 244, 707 (1989) and 
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Science^ 235 , 1 146 (1987)]. Etercgulation of EGF-R kinase has been associated wiA 
q)idennoid tumors [Reiss, M., et al.. Cancer Res., J/. 6254 (1991)], breast tuiiKHs 
[Macias, A., et al.. Anticancer Res,, 7, 459 (1987)], and tumors involving otho- 
major organs [GuUick, WJ., BriL Med, Bull., 47, 87 (1991)]. Because of the 
5 importance of the role played by deregulated receptor kinases in the pathogenesis of 
cancer, many recent studies have dealt with the development of specific PTK inhibitors 
as potential anti-cancCT then^)eutic agents [some recent reviews: Burke. T.R., Drugs 
Future, 17, 119 (1992) and Chang. CJ.; Geahlen, R.L., /. Nat. Prod., 55, 1529 
(1992)]. 

10 It is also known that deregulation of EGF receptors is a factor in the growth of 

epithelial cysts in the disease described as polycystic kidney disease [Du J., Wilson P. 
D., Amer. J. Physiol, 269(2 Pt 1), 487 (1995); Nauta J., et al.. Pediatric Research , 
37(6), 755 (1995); Gattone V.H., et aL, Developmental. Biology, 169(2), 504 (1995); 
WUson P,D., et al., Eur. J. CeUBioL, 61(1), 131, (1993)]. Ihe compounds of this 

15 invention, which inhibit the catalytic function of the EGF receptors, are consequenfly 
useful for the treatment of this disease. 



The mitogen-activated protein kinase (MAPK) pathway is a major pathway in 
the cellular signal transduction cascade from growth factors to the cell nucleus. The 

20 pathway involves kinases at two levels: MAP kinase kinases (MAPKK), and their 
substrates MAP kinases (MAPK), There are different isoforms in the MAP kinase 
family. (For review, see Rony Seger and Edwin G. Krcbs, FASEB, Vol. 9, 726, 
June 1995). The compounds of this invention can inhibit the action of two of these 
kinases: MEK, a MAP kinase kinase, and its substrate ERK, a MAP kinase. MEK is 

25 activated by phosphorylation on two serine residues by upstream kinases such as 
members of the rcf family. When activated, MEK catalyzes phosphorylation on a 
threonine and a tyrosine residue of ERK. The activated ERK then phosphorylates and 
activates transcription factors in the nucleus, such as fos and jun, or other cellular 
targets with PXT/SP sequences. ERK, a p42 MAPK is found to be essential for cell 

30 proliferation and differentiation. Over-expression and/or over-activation of Mek or 
ERK has been found to be associated with various human cancers (For example, 
\^mala S. Sivaraman, Hsien-yu Wang, Gerard J. Nuovo, and Craig C. Malbon, J. 
Clin. Invest- Vol. 99, No. 7April 1997). It has bera demonstrated that inhibition of 
MEK prevents activation of ERK and subsequent activation of ERK substrates in cells, 

35 resulting in inhibition of cell growth stimulatiOT and reversal of the phenotype of ras- 
transformed cells (David T. Dudley, Long Pang, Smart J. Decker, Alexand^ J. 
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Bridges, and Alan R, Saltiel, PNAS, Vol. 92, 7686, August 1995). Since, as 
demonstrated below, the compounds of this invention can inhibit the coupled action of 
MEK and ERK , they aie useful for the treatment of diseases such as cancer which are 
characterized by uncontrolled cell proliferation and which, at least in part, depend on 
5 the MAPK pathway. 

^ithdial Cell Kinase (ECK) is a receptor protein tyrosine kinase (RPTK) 
belong^g to the EPH (&ythropoietin Producing Hepatcmia) family. Although 
originally identified as an epithelial lineage-specific tyrosine kinase, ECK has 
subsequently been shown to be expressed on vascular endothelial cells, smooth muscle 

10 cells, and fibroblasts. ECK is a type I transmembrane glycoprotein with the 
extracellular ligand-binding domain consisting of a cysteine-rich region followed by 
three fibronectin type HI rq)eats. The intracellular domain of ECK possesses a tyrosine 
kinase catalytic doniain that initiates a signal transduction cascade reflecting the ECK 
function. ECK binds and is subsequentiy activated by its counter-recq)tor, Ligand for 

15 Eph-Related Kinase (LERK)-l, which is an immediate eariy response gene product 
readily inducible in a lineage-unrestricted manner with proinflammatory cytokines such 
as IL-1 or TNF. Soluble LERK-1 has been shown to stimulate angiogenesis in part by 
stimulating ECK in a murine model of corneal angiogenesis. Unlike their normal 
counterparts, tumor cells of various lineages constitutively express LERK-1 and this 

20 expression can further be upregulated by hypoxia and proinflammatory cytokines. 
Many of these tumor cells also express ECK at higho" levels than their normal 
counterparts, thereby creating an opportunity for autocrine stimulation via ECK : 
LERK-1 interaction. The increased expression of both ECK and LERK-1 has been 
correlated with the transformation of melanomas ftx)m the noninvasive horizontal phase 

25 of growth into very invasive vertically growing metastatic melanomas. Together, the 
ECK : LERK-1 interaction is believed to promote tumcM- growth via its tunror growth 
promoting and angiogenic effects. Thus, the inhibition of the ECK tyrosine kinase 
activity mediating signaling cascade induced by its binding and cross-linking to 
LERK-1 may be therapeutically beneficial in cancer, inflammatory diseases, and 

30 hyperproUferative disorders. As is shown below, the compounds of this invention 
inhibit the tyrosine kinase activity of ECK and are therefore useful for the treatment of 
the aforementioned disorders. 

Growth of nK)St solid tumors is dependent on the angiogenesis involving 
activation, proliferation and migration of vascular endothelial cells and their subsequent 

35 differentiation into capillary tubes. Angiogwuzation of tumors allows them access to 
blood-derived oxygen and nutrients, and also provides them adequate perfusion. 
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Hence inhibiting angiogenesis is an important therapeutic strategy in not only cancer but 
also in a number of chronic diseases such as rheumatoid arthritis, psoriasis, diabetic 
retinopathy, age-related macular degeneration, and so on. Tumor cdls produce a 
number of angiogenic molecules. Vascular Endothelial Growth Factor (VEGF) is one 
5 such angiogenic factor. VEGF, a honaodimeric disulfide-linked member of tfie PDGF 
family, is an endothelial cell-specific mitogen and is known to cause profound increase 
in the vascular endodidial penMability in the affected tissues. VEGF is also a 
senescence-preventing survival factor for endothelial cells. Almost all nucleated tissues 
in the body possess the c^ability to express VEGF in response to various stimuli 

10 including hypoxia, glucose deprivation, advanced glycation products, inflammatory 
cytokines, etc. Growth-promoting angiogenic effects of VEGF are mediated 
predominandy via its signaling receptor Kinase insert Ekimain containing Receptor 
(KDR). The expression of KDR is low on most endothelial cells; however, activation 
with angiogenic agents results in a significant upregulation of KDR on endothelial cells. 

15 Most angiogwiized blood vessels express high levels of KDR. KDR is a receptor 
protein tyrosine kinase with an extracellular VEGF-binding domain consisting of 7 
immunoglobulin-like domains and a cytoplasmic domain containing the catalytic 
tyrosine kinase domain split by a kinase-insm region. Binding to VEGF causes 
dimerizadon of KDR resulting in its autophosphorylaticMi and initiation of signaling 

20 cascade. Tyrosine kinase activity of KDR is essential for mediation of its functional 
effects as a receptor for VEGF. Inhibition of KDR-mediated functional effects by 
inhibiting KDR's catalytic activity is considered to be an important dierapeutic strategy 
in the treatment of angiogenized disease states including cancer. As is shown below, 
the compounds of this invention inhibit the tyrosine kinase activity of KDR and are 

25 therefore useful for the treatment of the aforementioned disease states. 

In addition to the above utilities some of the compounds of this invention are 
useful for the preparation of other compounds of this invention. 

The compounds of this invention are cemin substituted 3-cyano quinolines, 
30 Throughout this pateait application, the quinoline ring system will be numbered as 
indicated in the formula below; the numbering for the quinazohne ring system is also 
shown : 




8 1 8 1 



wo 98/43960 



PCT/US98/06480 



-5- 

No 3-cyano quinolines have been reported that have biological activity as 
inhibitors of protein tyrosine kinases. A 3-cyano quinoline with a 4-(2-methyl anilino) 
substituent having gastric (Hr/K^)-ATPase inhibitory activity at high concentrations 
has been described [Ife R.J., et al., J. Med. Chem., 35(18), 3413 (1992)]. 
5 There are quinolines that do not have the 3-cyano substituent and, unlike die 

conq>ounds of this invention, are unsubsdtuted at the 4-posidon but are rq)orted to be 
inhibitors of protein tyrosine kinases [Gazit A., et al., /. Med. Chem., 39(11), 2170 
(1996)]. A series of quinolines that have a 3-pyridyl substituent and no substituent at 
the 4-position have been described as inhibitors of platelet derived growth factor 

10 receptor kinase [DoUe R.E„ et al., /. Med. Chem., 372, 2627 (1994) and Maguire 
M.P., et al., /. Med. Chem., 372, 129 (1994)]. The patent appUcaticwi WO 96/09294 
describes inhibitors of protein tyrosine kinases that include 4-anilino quinolines with a 
large variety of substituents on positions 5-8 but which must also have a hydrogen 
atom at position 3. The US patent 5,480,883 describes quinoline dmvatives that are 

15 inhibitors of protein tyrosine kinases but these derivatives do not have the unique 
combination of substituents, including the 3-cyano group, contained in the compounds 
of the present invention. 

In addition to quinolines, certain quinazoline derivatives that are similar, in 
some respects, to the compounds of this invention are known to be inhibitors of protein 

20 tyrosine kinases. The s^licarion EP-92305703.8 describes 4-anilinoquina2olines that 
contain simple substituents such as chloro, trifluoromethyl, or nitro groups at positions 
5 to 8. The ^plication EP-93300270.1 is similar but with a much largo* variety of 
substituents now allowed at positions 5 to 8. The application WO-9609294 describes 
compounds with similar substituents at positions 5 to 8 and with the substituent at to 

25 4-position consisting of some polycyclic ring systems. Some simple substituted 
quinazolines are also described in the applications WO-9524190, WO-9521613, and 
WO-9515758. The applications EP-93309680.2 and WO-9523141 cover similar 
quinazoline derivatives where the aryl group attached at position 4 can be a variety of 
heterocyclic ring structures. The application EP-94305195.3 describes certain 

30 quinazoline derivatives that have alkenoylamino and alkynoylanuno groups among the 
substituents at position 6 and a halogen atom at position 7. The application 
WO-95 19774 describes compounds where one or more of the carbon atoms at 
positions 5-8 can be replaced with heteroatoms resulting in a large variety of bicyclic 
systems where the left-hand ring is a 5 and 6-membercd heterocyclic ring; in addition, a 

35 variety of substituents are allowed on the left-hand ring. The application EP-682027- 
Al describes certain pyrrolopyrinudine inhibitors of PTKs. The application WO- 
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9519970 describes compounds in which the left-hand aromatic ring of the basic 
quinazoline structure has been rq)laced with a wide variety of different hetoocyclic 
rings so that the resulting inhibitors are tricyclic. The application WO94305 194.6 
describes quinazolines where an additional 5 or 6-mCTabered heterocyclic ring with 
S optional substitution is fused at positions S and 6. 

In addition to the afineimntioned patent s^plications, a number of publications 
describe 4-aniIinoquinazolines: Fry, D.W., eL al., Science^ 265^ 1093 (1994), 
Rewcasde G.W., eL al., /. Med, Chem., 38, 3482 (1995), and Bridges, A J., et al., 
J. Med. Chem,, 39 , 267, (1996). There are no publications that describe 3-cyano 
10 quinolines as PTK inhibitors. 

DESCRIPTION OF THE INVENTION 

TTiis invention provides a compound of formula 1: 

15 



GEN 




wherein: 

X is cycloalkyl of 3 to 7 carbon atoms, which may be optionally substituted with one 
20 or more alkyl of 1 to 6 carbon atom groups; or is a pyridinyl, pyrimidinyl, or 

phenyl ring; wherein the pyridinyl, pyrimidinyl, or phenyl ring may be 
optionally mono- di-, or tri-substituted with a substituent selected from the 
group consisting of halogen, alkyl of 1-6 carbon atoms, alkenyl of 2-6 carbon 
atoms, alkynyl of 2-6 carbon atoms, azido, hydroxyalkyl of 1-6 carbon atoms, 
25 halomethyl, alkoxymethyl of 2-7 carbon atoms, alkanoyloxymethyl of 2-7 

carbon atoms, alkoxy of 1-6 carbon atoms, alkylthio of 1-6 carbon atoms, 
hydroxy, trifluoromethyl, cyano, nitro, carboxy, carboalkoxy of 2-7 carbon 
atoms, carboalkyl of 2-7 carbon atoms, phenoxy, phenyl, thiophenoxy, 
benzoyl, benzyl, amino, alkylamino of 1-6 carbon atoms, dialkylanrino of 2 to 
30 12 carbon atoms, phenylamino, benzylamino, alkanoylamino of 1-6 carbon 



i 
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atoms, alkenoylamino of 3-8 caiix>n atoms, alkynoylamino of 3-8 caibon 
atoms, and benzoylamino; 
n is 0-1; 

Y is -S-, or -NR- ; 

5 R is alkyl of 1-6 caibon atoms; 

Rl» R2» R3» and R4 arc each, independently, hydrogen, halogen, alkyl of 1-6 caibon 
atoms, alkoiyl of 2-6 carbon atoms, alkynyl of 2-6 caibon atoms, alkenyloxy 
of 2-6 cartxm atoms, alkynyloxy of 2-6 carbon atoms, hydroxymethyl, 
halomethyU alkanoyloxy of 1-6 caibon atoms, alkenoyloxy of 3-8 caibon 

10 atoms, alkynoyloxy of 3-8 carbon atoms, alkanoyloxymediyl of 2-7 carbon 

atoms, alkenoyloxymethyl of 4-9 caibon atoms, alkynoyloxymethyl of 4-9 
carbon atoms, alkoxymethyl of 2-7 carbon atoms, alkoxy of 1-6 caibon atoms, 
alkylthio of 1-6 carbon atoms, alkylsulphinyl of 1-6 caibon atoms, 
alkylsulphonyl of 1-6 caibcHi atoms, alkylsulfonamido of 1-6 carbon atoms, 

15 alkenylsulfonamido of 2-6 carbon atoms, alkynylsulfonamido of 2-6 caibon 

atoms, hydroxy, trifluoromethyl, cyano, nitro, caiboxy, carboalkoxy of 2-7 
caibon atoms, carboalkyl of 2-7 carbon atoms, phenoxy, phenyl, thiophenoxy, 
benzyl, amino, hydioxyamino, alkoxyamino of 1-4 carbon atoms, alkylamino 
of 1-6 carbon atoms, dialkylamino of 2 to 12 carbon atoms, aminoalkyl of 1-4 

20 carbon atoms, N-alkylaminoalkyI of 2-7 carbon atoms, N,N-dialkylaminoalkyl 

of 3-14 carbon atoms, phenylamino, benzylamino. 



R5-CONH(CH2)p- Rsx^S— (C(R6)2)q— CONH(CH2)p- 
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C0NH(CH2)p- 





R5H 




(R5)2l 




NH{CH2)p 



NH{CH2)p- 



NH(CH2)p- 




R5H 




(R5)2N, 



)-0(CH2)p- 



0(CH2)p 



0(CH2)p 



, or 



o 



O 



o 



5 R5 is alkyl of 1-6 carbon atoms, alkyl optionally substituted with one or more halogen 
atoms, phenyl, or phenyl optionally substituted with one or more halogen, 
alkoxy of 1-6 carbon atoms, trifluoromethyl, amino, nitro, cyano, or alkyl of 
1-6 carbon atoms groups; 
R6 is hydrogen, alkyl of 1-6 carbon atoms, or alkenyl of 2-6 carbon atoms; 
10 R7 is chloro or bromo 

is hydrogen, alkyl of 1-6 carbon atoms, aminoalkyl of 1-6 cabon atoms, 
N-alkylaminoalkyl of 2-9 carbon atoms, N,N-dialkylaminoalkyl of 3-12 carbon 
atoms, N-cycloalkylaminoalkyl of 4-12 carbon atoms, N-cycloalkyl-N- 
alkylaminoalkyl of 5-18 carbon atoms, N,N-dicycloalkylaminoalkyl of 7-18 
15 carbon atoms, morpholino-N-alkyl wherein the alkyl group is 1-6 carbon 



Z is amino, hydroxy, alkoxy of 1-6 carbon atoms, alkylamino wherein the alkyl moiety 
is of 1-6 carbon atoms, dialkylamino wherein each of the alkyl moieties is of 
1-6 carbon atoms, morpholino, piperazino, N-alkylpiperazino whCTein the alkyl 
moiety is of 1-6 carbon atoms, or pyrrolidino; 



20 



atoms, piperidino-N-alkyl wherein the alkyl group is 1-6 carbon atoms, 
N-alkyl-piperidino-N-alkyl wherein either aUcyl group is 1-6 carbon atoms, 
azacycloalkyl-N-alkyl of 3-11 carbon atoms, hydroxyalkyl of 1-6 carbon 
atoms, alkoxyalkyl of 2-8 carbcHi atoms, carboxy, carboalkoxy of 1-6 carbon 
atoms, phenyl, carboalkyl of 2-7 carbon atoms, chloro, fluoro, or bromo; 



25 m=l-4,q= l-3,andp=0-3; 
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any of the subsdtuents Ri, R2, R3, or R4 that arc located on contiguous carbon atoms 

can together be the divalent radical -0-C(R8)2-0-; 
or a phannaceutically acceptable salt thereof with the proviso that when Y is -NH- , Ri, 

R2, R3, and R4 are hydrogen, and n is 0, X is not 2-methylphenyl. 

5 

The phannaceudcaUy accq>table salts arc those d^ved firom such organic and 
inorganic adds as: acedc, lacdc, citric, tartaric, succinic, maleic, malonic, gluconic, 
hydrochloric, hydrobromic, phosphoric, nitric, sulfuric, methanesulfonic, and 
similarly known acceptable acids. 

10 

The alkyl portion of the alkyl, alkoxy, alkanoyloxy, alkoxymethyl, 
alkanoyloxymethyl, alkylsulphinyl, alkylsulphonyl, alkylsulfonamido, carboalkoxy, 
carboalkyl, alkanoylamino aminoalkyl, alkylaminoalkyl, N J^-dicycloalkylaminoalkyl, 
hydroxyalkyl, and alkoxyalkyl subsdtuents include both straight chain as well as 

15 branched carbon chains. TTie cycloalkyl portions of N-cycloalkyl-N-alkylaminoalkyI 
and N,N-dicycloalkylaminoalkyl subsdtuents include both simple carbocycles as well 
as carbocycles containing alkyl subsdtuents. The alkenyl portion of the alkenyl, 
alkenoyloxymethyl, alkenyloxy, alk^ylsulfonamido, subsdtuents include both 
straight chain as well as branched carbon chains and one or morc sites of unsaturadon. 

20 The alkynyl portion of the alkynyl, alkynoyloxymethyl, alkynylsulfonamido, 
alkynyloxy, subsdtuents include both straight chain as well as branched carbon chains 
and one or morc sites of unsaturadon. Carboxy is defined as a -CO2H radical. 
Carboalkoxy of 2-7 carbon atoms is defined as a -CO2R" radical, where R" is an alkyl 
radical of 1-6 carbon atoms. Carboalkyl is defined as a -COR" radical, where R" is an 

25 alkyl radical of 1-6 carbon atoms. Alkanoyloxy is defined as a -OCOR" radical, where 
R" is an alkyl radical of 1-6 carbon atoms. Alkanoyloxymethyl is defined as 
R"C02CH2- radical, whCTe R" is an alkyl radical of 1-6 carbon atoms. Alkoxymethyl 
is defined as R"OCH2- radical, wherc R" is an alkyl radical of 1-6 carbon atoms. 
Alkylsulphinyl is defined as R"SO- radical, where R" is an alkyl radical of 1-6 carbon 

30 atoms. Alkylsulphonyl is defined as R"S02- radical, where R" is an alkyl radical of 
1-6 carbon atoms. Alkylsulfonamido, alkenylsulfonamido, alkynylsulfonamido are 
defined as R"S02NH- radical, where R" is an alkyl radical of 1-6 carbon atoms, an 
alkenyl radical of 2-6 carbon atoms, or an alkynyl radical of 2-6 carbon atoms, 
respectively. N-alkylcarbamoyl is defined as R"NHCO- radical, where R" is an alkyl 

35 radical of 1-6 carbon atoms. N,N-dialkylcaTbamoyl is defined as R" R'NCO- radical, 
where R" is an alkyl radical of 1-6 carbon atoms, R* is an alkyl radical of 1-6 caiton 
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atoms and R', and R" may be the same or diffCTent . When X is substituted, it is 
preferred that it is mono- , di- , or tri-substituted, with moriosubstituted being most 
preferred. It is preferred that of the substituents Ri, R2, R3, and R4, at least one is 
hydrogen and it is most preferred that two or three be hydrogen. An azacycloalkyl-N- 
5 alkyl substituent refers to a monocyclic heterocycle that contains a nitrogen atom on 
which is substituted a straight or branched chain alkyl radical. A morpholino-N-alkyl 
substituent is a morpholine ring substituted on the nitrogen atom with a straight or 
branch chain alkyl radical. A piperidino-N-alkyl substituent is a piperidine ring 
substituted on one of the nitrogen atoms with a straight or bianch chain alkyl radical. 

10 A N-alkyl-piperidino-N-alkyl substituent is a piperidine ring substituted on one of the 
nitrogai atoms with a straight or branched chain alkyl group and on the other nitrogen 
atom with a straight or branch chain alkyl radical. 

When any group contains an alkyl portion, the alkyl portion contains preferably 
1-6 carbon atoms, more preferably 1-4 carbon atoms, particularly methyl, ethyl, 

15 n-propyl, iso-propyl, n-butyl, iso-butyl, sec-butyl or tat-butyL When any group 
contains an alkenyl or alkynyl portion, the alkenyl or alkynyl portion contains 
preferably 2-6 carbon atoms, more preferaby 2-4 carbon atoms. 

The compounds of this invaition may contain an asymmetric carbon; in such 
cases, the compounds of this invration cover the racemate and the individual R and S 

20 entantiomers, and in the case were more than one asymmetric carbon exists, the 
individual diasteromers, their racemates and individual entantiomers 

Particularly preferred compounds of this inventicxi are those in which X is 
optionally substituted phenyl or a pharmaceutically acceptable salt thereof, in particular 

25 X is a phenyl ring which may be optionally mono- di-, or oi-substituied with a 
substituent selected from the group consisting of halogen, alkyl of 1-6 carbon atoms, 
alkenyl of 2-6 carbon atoms, alkynyl of 2-6 cart)on atoms, azido, hydroxyalkyl of 1-6 
carbon atoms, halomethyl, alkoxymethyl of 2-7 carbon atoms, alkanoyloxymethyl of 
2-7 carbon atoms, alkoxy of 1-6 carbon atoms, alkylthio of 1-6 carbon atoms, 

30 hydroxy, trifluoromethyl, cyano, nitro, carboxy, carboalkoxy of 2-7 carbon atoms, 
cartx>alkyl of 2-7 carbon atoms, phenoxy, phenyl, thiophenoxy, benzoyl, benzyl, 
amino, alkylamino of 1-6 carbon atoms, dialkylamino of 2 to 12 carbon atoms, 
phenylamino, benzylamino, alkanoylamino of 1-6 carbon atoms, alkenoylamino of 3-8 
carbon atoms, alkynoylamino of 3-8 carbon atoms, and benzoylamino. Most 

35 prefCTably X is phenyl optionally mono-, di, or tri-substituted with halogen. 



wo 98/43960 



PCr/US98/06480 



10 



15 



20 



25 



-11- 

Y is preferably the group -NH-. Group n is preferably 0. Groups R| and R4 
are preferably hydrogra. The group R2 is preferably 



The gjroxxp R3 is preferably hydrogen, alkoxy of 1-6 carbon atoms, or Z-(C(R5)2)qY-. 
The group is prrferaby hydrogen or alkyl of 1-6 carbon atoms. The group Rg is 
preferably hydrogen, alkyl of 1-6 carbon atoms, NJN-dialkylaminoalkyI of 3-12 
carbon atoms, or morphoIino-N-alkyI wherein the alkyl group is 1-6 carbon atoms. 
The group Z is preferably dialkylamino wherein each of the alkyl moieties is of 1-6 
carbon atoms, or morpholino. The group q is preferably 2, 3 or 4. 

All of the preferred groups or moieties may be selected independently of any 
other preferred group. 

A prefared sub-group of the compounds of this invention are those of Formula 
1 wherein X is phenyl ring which may be optionally mono- di-, or tri-substituied with a 
substituent selected from the group consisting of halogen, alkyl of 1-6 carbon atoms, 
alkenyl of 2-6 carbon atoms, alkynyl of 2-6 carbon atoms, azido, hydroxyalkyl of 1-6 
carbon atoms, halomethyl, alkoxymethyl of 2-7 carbon atoms, alkanoyloxymethyl of 
2-7 carbon atoms, alkoxy of 1-6 carbon atoms, alkylthio of 1-6 carbon atoms, 
hydroxy, trifluoromethyl, cyano, nitro, carboxy, carboalkoxy of 2-7 carbon atoms, 
carboalkyl of 2-7 carbon atoms, phenoxy, phenyl, thiophenoxy, benzoyl, benzyl, 
amino, alkylamino of 1-6 carbon atoms, dialkylamino of 2 to 12 carbon atoms, 
phenylamino, benzylamino, alkanoylamino of 1-6 carbon atoms, alkenoylamino of 3-8 
carbon atoms, alkynoylamino of 3-8 carbon atoms, and benzoylamino; n is 0-1; Y is 
-NH- ; Rj and R4 are hydrogen; R2 is 



R3 is hydrogen, alkoxy of 1-6 carbon atoms, or 2^(C(R5)2)qY- ; Rg is hydrogen or 
alkyl of 1-6 carbon atoms; Rg is hydrogen, alkyl of 1-6 carbon atoms, 
N,N-dialkylaminoalkyl of 3-12 carbon atoms, or morpholino-N-alkyl wherein 
the alkyl group is 1-6 carbon atoms; 




Re C0NH(CH2)p- 




Z-(C(R6)2)qY- 



.or 
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Z is dialkylamino wherein each of the alkyl moieties is of 1-6 carbon atoms, or 
moipholino; 

q = 1-4, and p = 0-3; or a pharmaceutically acceptable salt thereof. 

5 The prq)aration of the compounds of this invention encompassed by Formula 5 

is described below in Flowsheet A where Y and n are as described above and X' is 
cycloalkyi or ph^yl optionally substituted with one or more substituents selected from 
the group consisting of hydrogen, halogeno, alkyl of 1-6 carbon atoms, alkenyl of 2-6 
carbon atoms, alkynyl of 2-6 carbon atoms, halomethyl, alkoxy of 1-6 carbon at(Hns, 

10 alkylthio of 1-6 carbon atoms, trifluorometfayl, cyano, nitro, carboalkyl of 2-7 carbon 
atoms, phenoxy, phenyl, thiophenoxy, benzyl, dialkylamino of 2 to 12 carbon atoms. 
Rr» R2\ and R*4 are each, indq)endendy, hydrogen, halogeno, alkyl of 1-6 
carbon atoms, alkenyl of 2-6 carbon atoms, alkynyl of 2-6 carbon atoms, alkenyloxy 
of 2-6 carbon atoms, alkynyloxy of 2-6 carbon atoms, halomethyl, alkoxymethyl of 2- 

15 7 carbon atoms, alkoxy of 1-6 carbon atoms, alkylthio of 1-6 carbon atoms, 
alkylsulphinyl of 1-6 carbon atoms, alkylsulphonyl of 1-6 carbon atoms, 
alkylsulfonamido of 1-6 carbon atoms, trifluoromethyl, cyano, nitro, carboxy, 
carboalkyl of 2-7 carbon atoms, phenoxy, phenyl, thiophenoxy, benzyl, alkoxyairdno 
of 1-4 carbon atoms, dialkylamino of 2 to 12 carbon atom, N,N-dialkylaminoalkyl of 

20 3-14 carbon atoms, phenylamino, benzylamino, N-alkylcarbamoyl of 1-6 carbon 
atoms, NJ^-dialkylcarbamoyl of 2- 12 carbon atoms. Any of the substituents Rr, R2', 
R3*, or R4* that are located on contiguous carbon atoms can together be the divalrat 
radical -O-CCRgVO-. Accoitiing to the sequence of reaction outlined in flowsheet A, a 
quinoline-3-carboxylic acid ester of Formula 2 is hydrolyzed with base to furnish a 

25 carboxylic acid of Formula 3. Hie carboxylic acid group of 3 is converted to an acyl 
imidazole by heating it with carbonyldiimidazole in an inert solvent such as 
dimethylfonnamide (DMF) followed by the addition of ammonia to give the amide 4. 
Dehydration of die amide functional group with a dehydrating agent such as 
trifluoroacetic anhydride in pyridine, phosphorous pentoxide in an inert solvent, or the 

30 like gives the 3-cyano quinolines, 5, of this invention. In those cases where any of the 
intermediates have an asymmetric carbon atom, they can be used as the racemate or as 
the individual R or S entantiomers in which case the compounds of this inv^tion will 
be in the racemic or R and S optically active forms, respectively. The quinoUne-3- 
carboxylic acid esters of Formula 2, the quinoline-3-carboxylic acids of Formula 3, 

35 and the quinoline-3-carboxylic amides of Formula 4 needed to prepare the compounds 
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of this invradon are eitho* already known to die art or can be pr^ared by procedures 
known in the ait as detailed in the following refermces: 

Sarges, Rdnhard; Gallagher, Andrea; Chambers, limotfiy J.; Yeh, Li An, J. Med. 
Chem., 36, 2828 (1993); Savini, Luisa; Massarelli, Paola; Pellerano, Cesare; Bruni, 
5 Giancarlo, Farmaco, 48(6), 805 (1993); Ife, Robot J.; Brown, Thomas R; KeeUng, 
David J.; Leach, Colin, /. Med. Chem., 35, 3413 (1992); Hanifin, J. William; 
C^uzzi, Rosenoary; Cohen, Elliott, /. Med. Chem., 12(5), 1096 (1969); Marecki, 
Paul E.; Bambury, Ronald E., /. Pharm. ScL. 73(8), 1141 (1984); Pellraano, C; 
Savini, L.; Massarelli, P.; Brani, G.; Haschi, A. I., Farmaco, 45(3), 269, (1990); 
10 Marecki, Paul E.; Bambury, Ronald E., /. Pharm. ScL, 73(8), 114 (1984); patent 
^pUcation WO 8908 105; US patent 4343804; US patent 3470186. 

FLOWSHEET A 




R4 



5 



15 
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The preparation of the compounds of this invention encompassed by Formula 
10 and Fomiula 11 arc described below in Flowsheet B where Y, p, and n are as 
described above. X" is selected from the group consisting of cycloalkyl or phenyl 
optionally substituted with one or more substituents selected from die group consisting 
5 of hydrogen, halogeno, alkyl of 1-6 carbon atoms, alkrayl of 2-6 carbon atoms, 
alkynyl of 2-6 carbon atoms, halraiethyl, alkoxymethyl of 2-7 carbon atoms, 
alkanoyloxymethyl of 2-7 carbon atoms, alkoxy of 1-6 cartxHi atoms, alkylthio of 1-6 
carbon atoms, trifluoromethyl, cyano, nitro, carboxy, carboalkoxy of 2-7 carbon 
atoms, carboalkyl of 2-7 carbon atoms, phenoxy, phenyl, thiophenoxy, benzoyl, 

10 benzyl, dialkylamino of 2 to 12 carbon atoms, phenylamino, benzylamino, 
alkanoylamino of 1 -6 carbon atoms, alkenoylamino of 3-8 carbon atoms, 
alkynoylamino of 3-8 carbon atoms, and benzoylamino. Each R9 is indq)endentiy 
hydrogen, phenyl, or alkyl of 1-6 carbon atoms . The moieties (Rio)ic represent 1 to 3 
substituents on die aromatic ring diat can be the same or different and are selected 

15 independentiy from the group hydrogen, halogeno, alkyl of 1-6 carbon atoms, alkaiyl 
of 2-6 carbon atoms, alkynyl of 2-6 carbon atoms, alkenyloxy of 2-6 carbon atoms, 
alkynyloxy of 2-6 carbon atoms, halomethyl, alkoxymethyl of 2-7 carbon atoms, 
alkoxy of 1-6 carbon atoms, alkylthio of 1-6 carbon atoms, alkylsulphinyl of 1-6 
carbon atoms, alkylsulphonyl of 1-6 carbon atoms, trifluoromethyl, cyano, nitro, 

20 carboxy, carboalkyl of 2-7 carbon atoms, phenoxy, phenyl, thiophenoxy, benzyl, 
alkoxyamino of 1-4 carbon atoms, dialkylamino of 2 to 12 carbon atom, 
NJJ-dialkylaminoalkyl of 3-14 carbon atoms, phenylamino, benzylamino, 
N-alkylcarbamoyl of 1-6 carbon atoms, NJ^-dialkylcarbamoyl of 2-12 carbon atoms. 
R]i is a radical and is selected from the group: 

25 
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Rg— ^ "sxg^- (C(R6)2)q 




Rs 



wheiein q, R5 , R^, R7 , and are as defined above. R*" is alkyl fiom 1 to 6 carbon 
atonns preferably isobutyl. According to the sequence of reactions outlined in 
5 Flowsheet B, acylation of 6 with either an acid chloride of Formula 8 or a mixed 
anhydride of Formula 9 (which is prepared from the coitesponding carboxylic acid) in 
an inert solvent such as tetrahydrofuran (THF) in the presence of an organic base such 
as pyridine, triethylamine, or N-methyl morpholine gives the compounds of this 
invention represented by Formula 11. In those cases where 8 or 9 have an asymmetric 

10 carbon atom, they can be used as the racemate or as the individual R or S entanricnners 
in which case the compounds of this invention will be in the racemic or R and S 
optically active forms, respectively. Acylation of 6 with a cyclic anhydride of Formula 
7 in an inert solvent such as tetrahydrofuran in the presence of a basic catalyst such as 
pyridine or triethylamine gives the compounds of the invention of Formula 10. The 

15 compounds of Formula 6 with p = 0 can be prepared from the arwnatic nitro 
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substituted compounds by reducing the nitro group with a reducing agent such as iion 
and anunonium chloride in alcohol, sodium hydiosulfite in an aqueous mixture, or the 
like. 

FLOWSHEET B 



O 




The preparation of the compounds of this invention encompassed by Formula 
18 is described below in Howsheet C where X, Y, n, Ri', R2', Ra', and R4' are as 
described above. The substituted aniline of Formula 12 is heated with or without a 
solvent with the reagent 13 to give intermediate 14 as a mixture of isomers. 

10 Thermolysis of 14 in a high boiling solvent such as diphenyl ether at 200-350°C gives 
the 3-cyano quinolones of Formula 15; these intermediates may also exist in the 4- 
hydroxy quinoline tautomeric form. In those cases where R4' is a hydrogen atom, the 
intermediates 15 may be formed as a mixture of two regioisomers. These isomers can 
be separated by methods well known in the art including, but not limited to, fractional 

15 crystallization and chromatographic methods. The separated isomers can then be 
converted separately to the compounds of the invention, Altanatively, the isomers can 
be separated at a lata: stage of the synthesis. Heating compounds 15 with or without 
solvent with a chlorinating agent such as phosphorous oxychloride or phosphorous 
pentachloride gives the 4-chloro-3-cyano quinolines of Formula 16. Condensation of 

20 16 with a nucleophilic amine, aniline, mercaptan, thiophenol, phenol, or alcohol 
reagent of Formula 17 gives the 3-cyano quinolines of this invention of Formula 18; 
this condensation can be accelerated by heating the reaction nrixturc or by using basic 
catalysts such as trialkylamines, sodium hydride in an inert solvent, sodium or 
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potassium alkoxides in an alcohol solvents, and die like. In those cases where the 
substituents X, Ri*, R2 , R3*, and R4* may contribute an asymmetric carbon atom, fte 
intemiediates can be used as die racemate or as the individual R or S entantiomers in 
which case the compounds of this invention will be in the racemic or R and S optically 
5 active forms, respectively. In cases wh^e the substituents X, R\\ R2', Ra', and R4' 
may contribute more than one asymmetric carbon atoms, diastoriomers may be preset; 
these can be separated by methods well known in the art including, but not limited to, 
firactional crystallization and chiomatogn^hic methods. 

FLOWSHEET C 




The preparation of intermediate 21 (identical to intermediate 15 of Howsheet 
C) can also be prepared as describe below in Flowsheet D. Heating the substituted 
aniline of Formula 19 with dimethylformamide dimethyl acetal with or without a 
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solvent gives intermediates for Foimula 20. The reaction of 20 with one to ten 
equivalents of acetonitrile using a base such as sodium methoxide or the like in an in^ 
solvent gives the 3-cyano quinolones, 21, or the 3-cyano-4-hydroxy quinoline 
tautomers thereof which can be converted to the compounds of this inv«ition using the 
5 procedures outlined above in Flowsheet C. 

FLOWSHEET D 




21 



Formula 22 is given below wherein Ri, R2, R3, R4, n, and X* are as defined 

10 above. 




Where one or more of Ri, R2, R3, or R4 of Formula 22 is a nitro group, it can 
be converted to the corresponding amino group by reduction using a reducing agrat 
IS such as iron in acedc acid. 
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Wherc one or more of Ri, R2, R3. or R4 of Fonnula 22 is an amino group, it 
can be converted to the corresponding dialkyamino group of 2 to 12 carbon atoms by 
alkylation with at least two equivalents of an alkyi halide of 1 to 6 carbon atoms by 
heating in an inert solvit 
5 Where one or more of Ri, R2, R3, or R4 of Formula 22 is a methoxy group, it 

can be converted to die corresponding hydroxy groiq> by leacdon with a dmiethylating 
agent such as boron tribromide in an inert solvent or by heating v^th pyiidinium 
chloride witii or without solvent 

Where one or more of R|, R2, R3, or R4 of Formula 22 is an amino group, it 

10 can be converted to the corresponding alkylsulfonamido, alkenylsulfonamido, or 
alkynylsulfonamido group of 2 to 6 carbon atoms by the reaction with an alkylsulfonyl 
chloride, alkenylsulfonyl chloride, or alkynylsulfonyl chloride, respectively, in an inert 
solvent using a basic catalyst such as triethylamine or pyridine. Alternatively, when one 
or more of Ri, R2, Rs* or R4 of Formula 22 is an amino group, it can be converted to 

15 the corresponding alkenylsulfonamido group by the reaction with a reagent C1-C(R'6)2- 
CHR'6S02C1, wherein R 6 is hydrogen or alkyl of 1-4 carbon atoms, in an inert 
solvent using an excess of an organic base such as triethylamine. 

WhCTe two of R|, R2, R3, or R4 of Formula 22 is are contiguous methoxy 
groups, the corresponding compound with contiguous hydroxy groups can be prepared 

20 by using a demethylating agent such as boron tribromide in an inert solvent or by 
heating with pyridinium chloride with or without solvent. 

Where two of Ri, R2, R3, or R4 of Formula 22 is are contiguous hydroxy 
groups, they can be converted to the compound where together the two contiguous Ri, 
R2» Rst or R4 groups are the divalent radical -O-CCRgVO- wherein Rg is defined above 

25 by the reaction with a reagent, J-C(R8)2-J, wherein J is chloro, bromo, or iodo, and 
each J can be the same or different, using a base such as cesium carbonate or potassium 
carbonate in an inert solvent and heating as required. 

Where one or more of Ri, R2, R3, or R4 of Formula 22 is an amino group, it 
can be converted to the corresponding alkyamino group of 1 to 6 carixjn atoms by 

30 alkylation with one equivalent of an alkyl halide of 1 to 6 carbon atoms by heating in an 
inert solvit or by reductive alkylation using an aldehyde of 1 to 6 carbon atoms and a 
reducing agent such as sodium cyanoborohydride in a protic solvent such as water or 
alcohol, or mixtures thereof. 

Where one or more of Ri, R2, R3, or R4 of Fonnula 22 is hydroxy, it can be 

35 converted to the corresponding alkanoyloxy, group of 1-6 carbon atoms by reaction 
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with an appropriate caiix>xylic add chloride, anhydride, or mixed anhydride in a inert 
solvoit using pyridine or a trialkylamine as a catalyst 

Where one or more of Ri, R2, R3, or R4 of Formula 22 is hydroxy, it can be 
converted to the correspcmding alkoioyloxy group of 1-6 carbon atoms by leacdon 
5 with an appropriate caitx)xylic acid chloride, anhydride, or mixed anhydride in an inm 
solvoit using pyridine or a trialkylamine as a catalyst 

Where one or more of Ri, R2, R3, or R4 of Formula 22 is hydroxy, it can be 
axiverted to die correspcmding alkynoyloxy group of 1-6 carbon atoms by reaction 
with an appropriate caiboxylic acid chloride, anhydride, or mixed anhydride in a inert 

10 solvCTt using pyridine or a trialkylanfdne as a catalyst 

WhCTC one or more of Ri, R2, Rs* or R4 of Formula 22 is carboxy or a 
carboalkoxy group of 2-7 carbon atoms, it can be converted to the corresponding 
hydroxymethyl group by reduction with an appropriate reducing ag«it such as borane, 
lithium borohydride, or lithium aluminum hydride in a inert solvent; die hydroxymethyl 

15 group, in tum, can be converted to the corresponding halomethyl group by reaction in 
an inert solvent with a halogenating reagent such as phosphorous tribromide to give a 
bromomethyl group, or phosphorous pentachloride to give a chlorcnnethyl group. The 
hydroxymethyl group can be acylated with an appropriate acid chloride, anhydride, or 
mixed anhydride in an inert solvent using pyridine or a trialkylamine as a catalyst to 

20 give the compounds of this invention with the corresponding alkanoyloxymethyl group 
of 2-7 carbon atoms, alkenoyloxymethyl group of 2-7 carbon atoms, or 
alkynoyloxymethyl group of 2-7 carbon atoms. 

Where one or more of Ri, R2, R3, or R4 of Formula 22 is a halomethyl group, 
it can be converted to an alkoxymediyl group of 2-7 carbon atoms by displacing die 

25 halogen atom with a sodium alkoxide in an inert solvent 

Where one or more of Ri, R2, R3, or R4 of Formula 22 is a halomethyl group, 
it can be convmed to an aminomediyl group, N-alkylaminomethyl group of 2-7 carbon 
atoms or NJ^-dialkylaminomethyl group of 3-14 carbon atoms by displacing the 
halogen atom with ammonia, a primary, or secondary amine, respectively, in an inert 

30 solvent 

Where one or more of Ri, R2, R3, or R4 of Formula 22 is a H2N(CH2)p- 
gpoup, it can be converted to the corresponding groups: 



O 



^NH(CH2)p- 



R5HN, 



O 



]^ N H (CH2)p- iC^2)p 
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wherein R5 and p are as defined above by reacting widi phosgene in an ineat solvit 
such as toluene in the presence of a base such as pyridine to give an isocyanate which, 
in turn, is treated with an excess of the alcohol R5-OH or amines R5-NH2 or (R5)2NH , 
respectively. 

5 

Where one or move of Ri, R2, R3, or R4 of Formula 22 is a HO-(CH2)p- 
gTDup, it can be converted to the corresponding groups: 

R5O R5HN R5 

>-0{CH2)p" )-0(CH2)p- ^0(CH2)p- 

O O o 

10 wherein Rs and p are as defined above by the reaction, in an inert solvent using a basic 
catalyst such a pyridine, with an appropriate alkyl or phenyl chloroformate, R5-OCOCI, 
aUcyl or phenyl substituted isocyanate, R5-N=C=0, or alkyl or phenyl substituted 
carboxylic acid chloride, Rs-COQ, respectively. 

Where one or more of Ri, R2, R3, or R4 of Formula 22 is a HO-(CH2)p- 
15 group, it can be converted to the corresponding group: 

(R5)2N. 

>"0(CH2)p- 
O 

wherein R5 and p are as defined above by the reaction, in an inot solvent using a basic 
catalyst such a pyridine, with a reagent (R5)2NCXX!1. 
20 Processes for the preparation of compounds of Formula 1 form further aspects 

of the present invention. 



Representative compounds of this invention were evaluated in several standard 
pharmacological test procedures that showed that the compounds of this invention 
25 possess significant activity as inhibitors of protein tyrosine kinase and are 
antiproliferative agents. Based on the activity shown in the standard pharmacological 
test procedures, the compounds of this invention are therefore useful as antineoplastic 
agents. The test procedures used and results obtained are shown below. 



30 Inhibition of Epidermal Growth Factor Receptor Kinase (EGF-R, membrane extract ) 
Representative compounds of the invention were evaluated for their ability to 
inhibit the phosphorylation of the tyrosine residue of a peptide substrate catalyzed by 
the enzyme epidermal growth factor receptor kinase in the standard pharmacological 
test procedure described below. The pqitide substrate (RR-SRQ has the sequence 
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arg-arg-leu-ile-glu-asp-ala-glu-tyr-ala-ak-arg-gly. The augrme was obtained as a 
membrane extract of A431 cells (American Type Culture Collection, Rockville, MD). 
A431 cells were grown in T175 flasks to 80% confluency. The cells were washed 
twice with phosphate buffered saline (PBS) without Ca^"^. Flasks wctc rotated for 1 .5 
5 hours in 20 ml PBS with 1.0 noM ethylenediaminetetraacetic acid (EDTA) at room 
temperature and centrifuged at 600g for 10 minutes. The cells were solubilized in 1 ml 
per 5 X 10^ cells of cold lysis buffer {lOmM 4-(2-hydroxyethyl)-l-pipCTazineethane- 
sulftHiic acid (HEPES), pH 7.6, 10 mM NaCi, 2mM EDTA, ImM phenylmethyl- 
sulfonyl-fluoride (PMSF), 10 mgAnl aprotinin, 10 mg^ leupeptin, 0.1 mM sodium 

10 orthovanadate) in a Dounce homogenizer with 10 strokes on ice. The lysate was 
centrifuged at 600g for 10 minutes first to clear cell debris and the supernatant further 
centrifuged at 100.000 g for 30 min at 4**C. The membrane pellet was suspended in 1 .5 
ml HNG buffer (50 mM HEPES, pH 7.6, 125 mM NaQ, 10% glycerol). The 
membrane extract was divided into aliquots, immediately frozen in liquid nitrogen and 

15 stored at -70^C 

Compounds to be evaluated were made into 10 mgAnl stock solutions in 100% 
dimethylsulfoxide (DMSO). Prior to experiment, stock solutions were diluted to 500 
mM with buffer (30 mM Hepes pH 7.4) and then serially diluted to the desired 
concentration. 

20 An aliquot of the A431 membrane extract (10 mgAnl) was diluted in 30 rnM 

HEPES (pH 7.4) to give a protein concentration of 50 ug/ml. To 4 ^il of enzyme 
preparation, EGF (1^1 at 12 \lg/nA ) was added and incubated for 10 min on ice 
followed by 4 ^il of the test compound or buffer, this mix was incubated on ice for 30 
min. To this was added the 33p.ATP (10 mCiAnl) diluted 1:10 in assay buffer along 

25 with the substrate peptide at a concentration of 0.5 mM (control reactions get no test 
compound) and the reaction was allowed to proceed for 30 min at 30^C, The reaction 
was stopped with 10% TCA and left on ice for at least 10 min after which tubes were 
microcoitrifiiged at full speed for 15 min. The a portion of the supematants were 
spotted on P81 phosphocellulose discs and washed twice in 1% acetic add then water 

30 for 5 min each followed by scintillation counting. The inhibition data for representative 
compounds of the invOTtion are shown below in TABLE 1. The IC50 is the 

concentration of test compound needed to reduce the total amount of phosphorylated 
substrate by 50%. The % inhibition of the test compound was determined for at least 
three different concentrations and the IC50 value was evaluated from the dose response 

35 curve. TTie % inhibition was evaluated with the following formula: 

% inhibition = 100 - [(3'M(dTug)/CPM(control)] x 100 



wo 98/431^0 



PCT/US98/064S0 



-23- 

where CPM(drug) is in units of counts per ounute and is a number expressing the 
amount of radiolabeled ATP (g-^^P) incorporated onto the RR-SRC peptide substrate 
by die enzyme after 30 minutes at 30°C in the presence of test compound as naeasured 
by liquid sdntiUadon counting. CPM(control) is in units of counts per minute and was 
5 a niunber expressing die amount of radiolabeled ATP (g-^^P) incorporated into the 
RR-SRC peptide substrate by the CTzyme after 30 minutes at 30**C in the absence of test 
conq>ound as measured by liquid scintillation counting. The CPM values were 
corrected for the background counts prcxiuced by ATP in the absence of the ^izymatic 
reaction. The IC50 values reported in TABLE 1 are avmges of the number of tests 

10 conducted. 

TABLE 1 



Inhibition of Epidermal Growth Factor Receptor Kinase (membrane extract) 

15 

IC50 Number of 



Compound 


(WM) 


Tests 




1.5 x 10 ^ 


6 


Exaraplt 35 


0.20 


4 


Example 8 


0.15 


3 


Exanq)le 15 


6x10"^ 


1 


Example 16 


1.5 X 10"' 


2 


Exaiiq>le 17 


9.0 


2 


Exan^le 19 


9.2 X 10 ^ 


3 


Example 18 


2.1 X 10 ' 


3 


Exanple 41 


0.20 


1 


Exanple 42 


1.5 


3 


ExaiiQ)le43 


8.0 


1 


Exaiiq}le45 


1.67 


3 


Example 46 


8.83 


3 


Example 47 


0.13 . 


5 


Example 22 


3.0 


1 


Example 50 


5.0 


1 


Example 51 


5 X 10"' 


1 


Example 52 


1 X 10"^ 


1 


Example 53 


7 X 10 "' 


1 


Example 54 


7 X lO ' 


1 


Example 57 


8 X 10 "^ 


1 


Example 58 


2 X lO ' 


1 


Example 59 


1x10-^ 


1 
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As shown by the data presented in TABI£ 1 , the conqx>unds of this invention 
arc effective inhibitors of the epidermal growth factor receptor kinase and are, as such, 
useful for the treatment of diseases such as cancer and polycystic kidney disease wherc 
^ deregulation of the kinase is a conqx)nent of the disease. 

Inhibition of Epidermal Growth Factor Receptor Kinase (EGF-R ) 
using recombinant cnzvme 

Representative compounds of the invention were evaluated for their ability to 

10 inhibit the phosphorylation of the tyrosine residue of a peptide substrate catalyzed by 
tfieenqme epidermal growth factor receptor kinase. The peptide substrate (RR-SRC) 
has the sequence arg-arg-leu-ile-glu-asp-ala-glu-tyr-ala-ala-arg-gly. The enzyme used 
in this assay is the His-tagged cytoplasmic domain of EGFR, A recombinant 
baculovirus (vHcEGFR52) was constracted containing the EGFR cDNA mcoding 

15 amino acids 645 - 1 186 preceded by Met-AIa-(His)6 . Sf9 cells in 100 mm plates were 
infected at an moi of 10 pfu/ceil and cells were harvested 48 h post infection. A 
cytoplasmic extract was prepared using 1% Triton X-100 and applied to Ni-NTA 
column. After washing the column with 20 mM imidazole, HcEGFR was eluted with 
250 mM fanidazole (in 50 mM Na2HP04, pH 8.0, 300 mM NaCl). Fractions collected 

20 were dialyzed against 10 mM HEPES, pH 7.0, 50 mM NaCl, 10% glycerol, l^lgAnL 
antipain and leupeptin and 0.1 mM Pefabloc SC. The protein was frozen in dry 
ice/methanol and stored -70*C. 

Compounds to be evaluated were made into 10 mg/mL stock solutions in 100% 
dimethylsulfoxide (DMSO). Prior to experiment, stock solutions were diluted to 500 

25 mM with 100% DMSO and then serially diluted to die desired concentration with 
HEPES buffer (30 mM HEPES pH 7.4). 

For die enzyme reaction, 10 jxL of each inhibitor (at various concentrations) 
were added to each well of a 96-well plate. To this was added 3 pL of enzyme (1:10 
dilution in lOmM HEPES, pH 7.4 for final cone, of 1:120). This was allowed to sit for 

30 10 nrin on ice and was followed by the addition of 5 nl peptide (80 pM final cone), 
lOjil of 4X Buffer (Table A), 0.25 ^P-ATP and 12 H2O. The reaction was 
allowed to run for 90 min at room temperature and was followed by spotting the entire 
volume on to precut P81 filter papers. The filta: discs were washed 2X with 0.5% 
phosphoric add and radioactivity was measured using a liquid scintillation counter. 
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TableA 



10 



Reagent 


Rnal 


lOORxns 


lMHEPES(pH7.4) 


12.5 mM 


50 ML 


lOmM NaaVO* 


SOuM 


20 ML 


IMMnCb 


lOmM 


40 ML 


ImMATP 


20 uM 


80 ML 


'¥-ATP 


2.5uCi 


25 ML 



15 

The inhibition data for representative compounds of the invention are shown 
below in TABLE 2. The IC50 is the concOTtraticm of test con^und needed to reduce 

the total amount of phosphoiylated substrate by 50%. The % inhibition of the test 
compound was determined for at least three different concentrations and the IC50 value 

20 was evaluated from the dose response curve. The % inhibition was evaluated with the 
following formula: 

% inhibition = 100 - [CPM(dTug)yCPM(control)] x 100 

25 where CPM(drug) is in units of counts per minute and is a number expressing the 
amount of radiolabeled ATP (g-^^P) incorporated onto the RR-SRC pqjtide substrate 
by the enzyme after 90 minutes at room temperature in the presence of test compound 
as measured by liquid scintillation counting. CPM(control) is in units of counts per 
minute and was a number expressing the amount of radiolabeled ATP (g-33p) 

30 incorporated into the RR-SRC peptide substrate by the enzyme after 90 minutes at 
room temperature in the absence of test compound as measured by liquid scintillation 
counting. The CPM values were corrected for the background counts produced by ATP 
in the absence of the enzymatic reaction. The IC50 values reported in TABLE 2 are 

averages of the number of tests conducted. 

35 
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TABLE 2 (recombinant oizyme) 
Inhibition of Epidermal Growth Factor Receptor Kinase 











^^iYIl 


I V J 


Example 88 


0.08 


1 


Example 89 


0.1 


1 


Example 99 


0.03 


1 


Exan^Ie 100 


0.1 


1 


Exan^Ie 101 


0.1 


1 


Example 105 


0.001 


1 


Exanq)Ie 126 


0.4 


1 


Example 129 


0.04 


1 


Example 130 


0.1 


1 


Exanq)Ie 132 


0.6 


1 


Example 133 


0.006 


1 


Exanq)le 135 


0.01 


1 


Example 138 


0.0035 




Example 139 


0.5 


1 


Example 140 


0.0006 




Example 143 


0.03 


1 


Exanq)le 144 


0.065 




Example 145 


0.06 


1 


Exanq)Ie 146 


0.03 


1 


Example 147 


0.1 


1 


Example 148 


0.001 




Example 151 


0.5 


1 


Exanq)le 152 


0.1 


1 


Exanq)le 154 


0.15 




Example 156 


0.5 


1 


Example 157 


0.045 




Example 160 


0.002 


1 


Example 161 


0.00035 




Example 164 


0.09 


1 


Exanq)le 165 


0-0005 




Example 166 


0.02 


1 


Example 169 


0.005 


1 


Example 170 


0.06 


1 


Exanq)le 171 


0.0065 




Example 172 


0.005 




Example 173 


0.03 




Example 174 


0.2 




Example 175 


0.3 




Example 184 


1.7 




Example 185 


10 




Example 186 


0.1 




Example 187 


0.0007 


2 


Exanq)le 188 


0.001 


4 


Example 189 


0.002 


2 


Exanq)le 190 


0.04 


1 


Example 191 


0.006 


1 


Example 192 


0.0006 


1 



of 
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TABLE 2 (cont'd) 
Inhibition of ^idennal Growth Factor RecqMor Kinase 

5 







Number 






Tests 


Example 193 


0.0019 


2 


Example 194 


0.0017 


3 


Exan5)le 197 


0.002 


1 


Example 198 


0.000008 


2 


Example 199 


0.0005 


2 


Example 200 


0.02 


1 


Exan^)le203 


0.0007 


2 


Example 204 


0.01 


1 


Example 20S 


0.1 


1 


Example 208 


0.0015 


2 


Exan5)le209 


0.005 


3 


Exanq)le 216 


0.0006 


2 


Exan^le 217 


0.002 


2 


Example 218 


0.017 


2 


Exaixq)le224 


1. 


1 


Example 227 


0.01 


1 


Example 255 


0.1 


1 


Example 256 


0.1 


1 


Example 262 


0.05 


1 


Example 264 


0.5 


1 


Exanq)le 270 


0.01 


1 


Exanq)le311 


0.5 


2 


Example 62 


0.4 


1 


Example 63 


10 


1 


Example 64 


10 


1 


Exan^le 312 


0.05 


1 


Exanq)le 318 


0.08 


1 


Example 313 


0.4 


1 


Exan5)le 326 


0.00005 


1 


Example 327 


0.01 


1 


Example 328 


0.0045 


2 


Example 329 


0.00045 


2 


Example 330 


0.00028 


3 


Example 331 


0.1 


1 


Example 332 


0.0009 


1 


Example 347 


0.04 


2 


Example 358 


0.1 


1 


Example 363 


0.1 


1 


Example 360 


0.5 


1 


Example 347 


0.04 


2 


Example 383 


0.007 


1 


Exanq)le 380 


0.007 


1 


Example 395 


0.5 


1 
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Inhibirion of Cancer Cell Growth as Measured bv the Incoiporation of r^Hl-Thvmidine 

Rqnesoitative compounds of this inv^don were evaluated for their ability to 
S inhibit the growth of the cdl lines described below in vitro. The inhibidon is 
quandtated by measuring the deoease in the incorporation of radio-labeled thymidine 
when the cells are grown in the presence of the inhibitor. A431 and SKBR3 cell lines 
are obtained from American Type Culture Collection, Rockville, MD. Neu-3T3 cdls 
are obtained by transfecting NIH 3T3 mouse fibroblasts with an activated rat Neu 
10 oncogene. NHEK cells are obtained bom Qonetics (San Diego, CA). Cdls were 
routinely grown in a humidified incubator in 5% C02 in air. These cell lines are 

dependent cm growth factors which are ligands to the recq)tor tyrosine kinases that are 
the targets of the compounds of this invention, and have the following characteristics: 

15 A431 : human epidermoid carcinoma ceUs overexpressing EGFR 

Neu-3T3: NIH 3T3 cells transfected with activated Neu oncogene 

NHEK: EOF dependent normal human epidermal keratinocytes 

SKBR3: Human breast cancer cells overexpressing ErbB2 gene 

20 The cell lines were grown in appropriate media as described below: 

A43 1 : Dulbecco's Modified Eagles Media, high glucose, BRL/Gibco 

(10% Fetal Bovine Serum (FBS), Glutaniine, Penicillin-Streptomycin) 
Dulbecco, R., Freeman, G. Virology 8, 396 (1959). 
Neu-3T3: Dulbeccos Modified Eagles Media, high gliKX>se 
25 (10% Fetal Bovine Semm, Glutamine, Penicillin-Streptomycin) 

SKBR3: Roswell Park Memorial Institute 1640 W/GLU (10% FBS, GLU, PS) 
Moore, G. E., Gemer, R. E. and Franklin, H. A, AM A,, 
199, 516 (1967). 
NHEK: Keratinocyte Growth Media, Clonetics 
30 Boyce, S.T. and Ham, R. G. In Vitro 17, 239 (Abstract No. 

159) (1981) 



Cells were seeded at 10,0(X) cells/well in 96 well plates in complete media and 
allowed to grow to log phase. At this stage the complete media was replaced with 
35 media attaining 0.5% FBS (for cells growing in 10% FBS) or media lacking 
epidemial growth factor (EGF) (for cells growing in serum fi:ee media). After 
overnight incubation in low semm (or EGF lacking) media, the compounds to be 
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evaluated were added and cells lemained in die pies^ce of compounds for 48 to 72 
hours. Media with test compound was then removed and co]iq)lete media was added 
back. The cells were allowed to grow for 1 8 hours. This is followed by incubadon in 
[^Hlthymidine (ImCS/ml in scrwafEGF media) for 4 hours. Cells were lysed in 0.5 M 
5 NaOH for at least 30 min at 37°C and radioactivity analyzed. 

The cell growth inhibidon data is provided below in TABLE 3. The IC50 is the 
concentration of test conopound needed to reduce the amount of [^Hlthymidine 
incorporation by 50%. The % inhibidon of the conqx>und evaluated was detennined 
10 for at least three different concentrations and die IC50 value evaluated from the dose 

response curve. The % inhibition is evaluated with the following formula: 
% inhibition = 100 - [CPM(drug)/CPM(control)] x 100 

15 where CPM(drug) is in units of counts per minute and is a number expressing the 
amount of [^Hlthymidine incorporated into the DNA when cells are grown in the 
presence of test compound as measured by liquid scintillation counting. CPM(cpntrol) 
is in units of counts per minute and is a number expressing the amount of 
[^HJthymidine incorporated onto the DNA when cells are grown in the absence of test 

20 compound as measured by liquid scintillation counting. 
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TABLE3 

Inhibition of Cell Growth as Measured by the Incorporation of [^HJ-Thymidine OC50) 



Compound 


A431 

fuM) 


NEU-3T3 NHEK 
(UM) fuM) 


SKBR3 


Example 31 


0.2 


0.003 


25 


Exanq)le 15 


35 


4.0 




Exanq)le41 


L5 






Example 42 


7 


0.01 




Exan^)le 43 


10 


4.0 




Exaii9)le44 


15 


1.5 




Exan5)le33 


18 






Exanq)le4S 


0.15 






Example 46 


LO 






Exanq)le47 


1.5 


0.03 




Example 20 


35 


0.65 




Example 3 


>50 


0-35 




Exan5)le7 


>50 


4.5 




Example 8 


40 


0.2 




Example 13 


50 






ExaII^)le 14 


0.1 






Example 23 


0.1 






Example 16 


1.8 


0.06 




Example 17 


25 


9.0 




Example 19 


15 


2.0 




Exan^le 18 


0.00001 


0.007 




Example 26 


0.1 


>50 0.4 


>50 


Exanq)le22 


0.15 


>50 0.035 


>50 


Example 38 


35 






Example 48 


10 







5 As illustrated by the data presented in TABLE 3, the compounds of this 

invention arc effective inhibitors of cancer cell growth and are therefore useful as 
antineoplastic agents. 

Inhibition of Cancer Cell Growth as Measured bv Cell Number 

10 Human tumor cell lines were plated in 96-well plates (250 mlAvell, 1-6 x 10^ 

cells/cnl) in RPMI 1640 medium, containing 5% FBS (Fetal Bovine Serum). Twenty 
four hours after plating, test compounds were added at five log concentrations (0.01- 
100 mgAnl) or at lower concentrations for the more potent compounds. After 48 hours 
e>q)OSure to test compounds, cells were fixed with trichloroacetic acid, and stained with 

15 Sulforhodamine B according to the methods of Skehan et al (JJ^ad. Cane, InstJ990, , 
^1107-1112. After washing with trichloroacetic acid, bound dye was solubilized in 
10 mM Tris base and optical density was determined using plate reader. Under 
conditions of the assay the optical density is proportional to the nmnber of cells in the 
well. IC50S (concentrations causing 50% inhibition of cdl growth) were determined 
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fixjm the growth inhibition plots. These data are shown below in Tables 4-8 . The cdl 
lines werc chosen since they overexpressed epidermal growth factor receptor (EGFR) 
(i.e. A431) or HER2/neu (SKBR3), or had little to no expression of the these receptors 
(SW620, LOX, MCF7). Expression levels of these receptors were detonuned by 

5 antibody staining methods using EGFR or HER/neu directed antibodies and was 
similar to previously published data (Lewis et al.. Cancer Immunol. Inununother., 
1993, 32: 255-262). Other infomnation about some of die cell lines used in these test 
procedures is available from the American Type Tissue CoUection: Cell Lines and 
Hybridomas, 1994 Refercace Guide, 8th Edition. In the Tables below, thoe may be 

10 sq)arate entries for die same compound; this is an indication that the compound was 
tested more than one dme. In the tables below, if a compound is missing a data value 
for a particular cell line, this is an indication that that compound was not tested against 
that cell line. 



15 TABLE 4 

Inhibition of Cancer Cell Growth as Measured by Cell Number (IC50 ^igAnl) 





Example 

No. 1 


HTB161 


A27805 


A2780DDP 


MIP 


SW620 


COLO205 


0X1 


20 


31 


0.7933 


2.03 


1.165 


0.7475 


4.54 


3.095 


0.9695 




15 


33 


33 


33 


33 


33 


33 


33 




41 


7.87 


7.726 


6.255 


4.089 


14.65 


6.133 


7.252 




42 


5.18 


6.434 


8.223 


11 


31.18 


5.966 


9.131 




43 


0.5337 


3.424 


4.445 


3.296 


4.325 


4.179 


3.427 


25 


44 


5.2 


5.888 


9.276 


11.13 


7.462 


7.792 


6.336 




35 


2.976 


2.953 


0.8381 


0.6496 


9.572 




3.128 




45 


4.212 


8.664 


39.26 


>100 


>100 


>100 


89.66 




46 


9.586 


7.406 


5.856 


5.597 


>100 




9.7 




47 


0.003947 


0.05304 


0.06454 


0.06935 


0.06723 


0.07567 


0.06179 


30 


3 


3.645 


4.065 


5.1 


1.214 


9.554 


8.934 


4.342 




7 


2.123 


4.656 


4.905 


2.392 


5.837 


4.83 


4.878 




8 


98.81 


0.9119 


6.79 


0.3541 


2.503 


2.489 


7.549 




13 


97.14 


9.937 


56.95 


7.803 


100 


45.84 


>100 




14 


1.793 


3.594 


5.924 


6.19 


88.77 


>100 


8.899 


35 


23 


5.039 


1.548 


7.544 


33.89 


>100 


>100 


4.859 




16 


0.6672 


0.6018 


0.5958 


0.5336 


>100 




0.9775 




17 


7.887 


9.799 


60.35 


100 


>100 


>100 


81.9 




38 


3.195 


4.578 


6.56 


7.754 


31.72 


6.429 


5.622 




39 


0.5963 


1.574 


0.4968 


8.104 


4.429 


1.996 


5.407 


40 


40 


0.6626 


0.8827 


2.497 


0.7401 


2.263 


1.483 


2.568 




19 


0.08544 


0.001 


0.001 


0.001 


0.006484 


0.001 


0.02891 




18 


0.4146 


0.6284 


0.8843 


1.472 


1.395 


1.902 


1.56 




22 


0.2478 


0.0567 


0.2112 


0.3784 


0.5262 


4.302 


0.775 




48 


70.9 


40.18 


58.88 


63.34 


>100 


50.4 


59.24 


45 


49 


70-63 


34.76 


51.84 


>100 


>100 


88.01 


98.43 




50 


4.48 


4.677 


6.424 


7.349 


32.85 


28.46 


8.724 




6 


1.657 


2.487 


3.217 


0.9502 


4.713 


5.513 


3.024 




9 


0.3412 


0.5424 


0.5134 


0.7313 


1.937 


2.565 


0.9102 
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TABLE5 

Inhibition of Cancer Cell Growth as Measured by Cell Number (ICjo Mg^d) 



5 


Examnle 


CACOl 


HCT15 


LS174T 


SW948 


CCL228 


MCF7 




31 


0.9255 


0.7269 


0.8852 


5.477 


4.909 


5.656 




15 


2.409 


>33 


>33 


>33 


>33 


>33 




41 


2.111 


4.213 


2.924 


14.12 


18.48 


24.84 


10 


42 


3.84 


6.714 


5.971 


17.17 


8.934 


6.142 




43 


2.58 


0.8229 


4.225 


4.756 


2.557 


5.829 




44 


5.681 


5.098 


6.79 


6.756 


7.446 


9.411 




35 


1.933 


0.8809 


0.8185 


7.827 


12.09 






45 


0.9109 


79.71 


87.1 


>100 


>100 


57.84 


15 


46 
47 


6.03 


5.597 
0 03952 


7.129 
n (U683 


>100 
0 06835 


54.01 
0 07154 


0 07198 




3 


2.739 


5.885 


0.9281 


0.8765 


7.033 


6.174 




7 


2.297 


3.975 


3.232 


5.854 


6.246 


5.675 


20 


8 


2.328 


10.92 


2.027 


86.86 


8.666 


53.17 




13 


31.53 


100 


94.03 


>100 


>100 


65 




14 


0.9885 


6.628 


39.29 


>100 


39.36 


80.7 




23 


6.19 


9.321 


98.16 


>100 


95.33 


47.91 




16 


0.7099 


0.6409 


0.4344 


0.9284 


4.383 




25 


17 


5.631 


98.9 


87.03 


>100 


>100 


68.19 




38 


5.615 


5.161 


5.367 


10.42 


8.49 


6 




39 


4.331 


3.344 


4.297 


5.935 


0.7774 


6.642 


30 


40 
19 


0.7859 
0.3773 


0.7268 
0.002159 


1.346 
0.03099 


4.467 
0.09688 


0.9178 
0.05037 


3.766 
0.05528 




18 


0.5761 


1.672 


1.593 


1.937 


1.171 


2.169 




22 


0.4755 


0.3723 


0.8466 


0.5934 


0.2552 






48 


30.1 


83.6 


• 48.48 


>100 


>100 


79.3 




49 


42.15 


97.36 


>100 


>100 


99.04 


57.45 


35 


50 


4.886 


8.535 


7.684 


17.9 


6.787 


7.138 




6 
9 


0.8083 
0.3407 


1.747 
0.9843 


2.675 
0.7118 


5.199 
3.3 


2.347 
0.7065 


4.267 
3.255 
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TABIJE6 

Inhibition of Cancer Cell Growth as Measured by Cell Number (IC50 |ig/ml) 



5 Example 





No. 


B7474 


T47D 


LX1 


A549 


LOX 


A431 


NEC 




31 


1.577 


3.331 


6.88 


2.269 


0.8708 


0.4339 


2.231 




15 


>33 


>33 


>33 


>33 


>33 


22.01 


>33 


10 


41 


6.261 


8.503 


48.74 


24.96 


0.961 


0.8126 


8.465 




42 


6.78 


6.78 


18.37 


7.57 


5.147 


3.28 


6.473 




43 


8.178 


4.498 


6.123 


5.725 


2.861 


1.211 


4.554 




44 


18.48 


9.025 


7.622 


8.723 


5.411 


6.792 


23.14 




35 


3.048 


100 


5.207 


0.8654 


0.6487 


3.793 




15 


45 


86.76 


30.04 


100 


100 


9.06 


2.609 


72.08 




46 


32.91 


>100 


34.02 


4.853 


5.351 


8.013 






47 


0.2332 


0.04675 


0.07596 


0.06786 


0.06053 


0.04457 


0.06708 




3 


4.265 


4.321 


6.739 


5.679 


1.417 


2.479 


5.013 




7 


3.885 


5.172 


6.296 


5.93 


1.448 


1.056 


5.179 


20 


8 


55.45 


39.47 


0.932 


7.278 


0.6472 


9.585 


9.299 




13 


98.79 


47.74 


>100 


>100 


>100 


90.99 


>100 




14 


20.55 


7.388 


69.61 


7.685 


2.812 


1.499 


8.278 




23 


61.44 


7.85 


100 


9.99 


7.918 


8.98 


37.94 




16 


0.8995 


6.555 


0.644 


0.2136 


0.3157 


0.7664 




25 


17 


95.68 


>100 


>100 


>100 


74,16 


38.06 


>100 




38 


16.97 


5.977 


7.522 


7.327 


8.115 


4.728 


6.531 




39 


6.649 


0.5526 


1.257 


4.164 


0.278 


3.709 


0.534 




40 


5.784 


3.304 


2.709 


3.488 


1.154 


0.6946 


3.415 




19 


0.3246 


0.007921 


0.001275 


0.05804 


0.001 


0.03393 


0.005082 


30 


18 


0.1522 


1.315 


1.117 


1.611 


0.08508 


0.249 


1.414 




22 


0.3138 


0.7042 


0.8101 


0.3754 


0.02253 


0.04428 


0.4923 




48 


99.89 


>100 


>100 


>100 


46.96 


39.2 


>100 




49 


87.09 


71.23 


>100 


>100 


55.1 


100 


85.32 




50 


7.166 


5.418 


7.205 


6.816 


4.696 


7.346 


6.887 


35 


6 


3.756 


3.264 


5.55 


4.445 


0.8133 


0.8448 


4.171 




9 


0.4432 


0.8375 


0.06716 


2.915 


0.4382 


0.4334 


0.9521 
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TABLE7 

Inhibition of Cancer Cell Growth as Measured by Cell Number (ICso Mg/ml) 

5 





No. 


DV145 


PC? 


LNCAP 




CCRF-CEM 


SKBR3 




31 


0.5852 


5.159 


0.7721 


0.8939 


3.19 




10 


15 


18.01 


>33 


>33 


>33 


>33 


>33 




41 


0.913 


17.5 


3.534 


3.234 


8.293 


20.65 




42 


5.56 


29.09 


2.392 


5.431 


5.23 


12.53 




43 


3.13 


7.024 


4.53 


1.655 


3.59 


5.188 




44 


7.92 


7.652 


5.157 


3.792 


4.673 


14.37 


15 


35 


0.537 


7.843 




1.978 


3.862 






45 


8.939 


88.92 


57.79 


>100 


>100 


60.53 




46 


3.635 


>100 




6.023 


61.73 






47 


0.06799 


0.11 


0.03366 


0.06254 


0.06796 


0.04668 




3 


4.448 


5.689 


6.659 


3.672 


3.687 


6.897 


20 


7 


1.09 


7.219 


2.187 


2.633 


3.435 


5.598 




8 


6.474 


53.35 


59.44 


18.95 


0.8227 


38.26 




13 


65.79 


>100 


>100 


70.25 


>100 


100 




14 


0.9097 


41.24 


8.979 


4.044 


7.603 


43.61 




23 


41.89 


100 


6.633 


6.388 


6.797 


48.01 


25 


16 


0.1134 


3.038 




0.6964 


0.7286 






17 


7.806 


>100 


90.03 


>100 


>100 


79.73 




38 


5.153 


9.333 


4.577 


4.274 


4.393 


7.145 




39 


0.6365 


5.697 


3.479 


2.97 


0.8566 


3.647 




40 


0.8375 


5.645 


2.692 


0.7764 


3.134 


3.596 


30 


19 


0.07054 


0.05741 


0.06975 


0.07788 


0.001 


0.02646 




18 


0.3215 


2.346 


0.1462 


1.427 


1.038 


1.852 




22 


0.2651 


0.6952 


0.7217 


0.6077 


0.4031 






48 


20.81 


>100 


40.65 


44.65 


>100 


64.5 




49 


79.79 


>100 


52.39 


48.39 


>100 


74.57 


35 


50 


5.601 


8.527 


5.336 


4.721 


4.603 


6.831 




6 


1.034 


4.689 


4.186 


0.9471 


2.572 


4.204 




9 


0.3877 


1.658 


0.6608 


0.7581 


0.5509 


0.8621 
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TABLEo 

Inhibition of Cancer Cell Growth as Measured by Cell Number (IC50 Jig^ml) 



5 


Examnle 


A431 


SKBR3 


SW620 


LOX 


MCF? 




156 


3.77 


7.43 


7.91 


67 


7.57 




158 


2.97 


0.80 


4.08 


2.44 


5.44 




155 


4.30 


3.28 


7.55 


6.08 


7.49 




258 


5.42 


50.45 


36.21 


10.72 


9.69 


10 


261 


0.61 


0.80 


2.92 


1.32 


7.50 




260 


0.06 


0.08 


0.32 


0.26 


9.98 




154 


0.07 


0.05 


0.55 


0.44 


2.57 




262 


0.04 


0.06 


0.56 


0.07 


0.09 




151 


0.09 


0.07 


<0.01 


0.08 


0.61 


15 


263 


6.90 


7.50 


5.79 


5.66 


8.44 




105 


0.13 


1.84 


0.06 


0.72 


2.09 




138 


0.44 


<0.01 


3.52 


1.12 


3.51 




186 


37.61 


21.48 


62.56 


46.36 


42.49 




163 


7.02 


7.28 


47.28 


64.22 


17.45 


20 


162 


6.87 


7.15 


33.54 


8.13 


16.35 




187 


0.06 


0.06 


0.05 


0.07 


0.42 




108 


6.6 


6.34 


14.55 


6.85 


7.97 




168 


1.57 


1.38 


9.10 


1.76 


5.94 




109 


38.85 


30.67 


40.8 


35.09 


37.91 


25 


270 


14.34 


46.12 


47.99 


0.06 


27.06 




270 


6.95 


>10 


>10 


>10 


>10 




41 


0.24 


0.48 


2.23 


1.33 


6.86 




44 


6.29 


7.46 


6.61 


6.58 


17.96 




35 


0.51 


0.93 


6.40 


4.10 


40.86 


30 


47 


<0.01 


<0.01 


<0.01 


0.03 


0.02 




255 


0.59 


0.35 


0.58 


0.69 


2.85 




254 


0.07 


0.01 


0.03 


0.07 


0.07 




258 


4.67 


3.70 


5.76 


6.12 


7.87 




262 


0.02 


<0.01 


N.A. 


0.03 


0.07 


35 


31 


0.1 


0.48 


0.82 


1.65 


6.04 




188 


0.54 


0.16 


8.77 


0.62 


1.43 




110 


0.9 


1.3 


0.7 


0.8 


N.A. 




311 


0.8 


0.7 


l.D 


2.8 


N.A. 




167 


2.6 


3.7 


8.1 


5.3 


8.5 


40 


165 


0.2 


0.1 


3.0 


0.8 


5.8 




65 


48 


60 


>100 


84 


84 




188 


0.4 


0.5 


0.7 


0.3 


0.8 




164 


0-6 


0.7 


>100 


0.9 


57 




192 


0.05 


0.03 


0.1 






45 


169 


0.01 


0.02 


0.1 








189 


0.04 


0.03 


0.1 








62 


0.01 


0.3 


0.3 








194 


0.1 


0.2 


0.2 








193 


0.01 


0.003 


0.1 






50 


99 


0.3 


0.1 


4.4 








101 


>10 


>10 


>10 








100 


0.1 


0.1 


0.8 








161 


0.1 


0.04 


0.2 
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TABLE 8 (cont'd.) 
Inhibition of Canco^ Cell Growth as Measured by Cell Numbo- (ICso M£/™1) 

LOX MCF7 



5 


Examole 


A431 


SKBR3 


SW620 




227 


0.02 


0.2 


0.1 




166 


0.02 


0.02 


0.04 




145 


0.03 


0.03 


0.4 




140 


0.02 


0.02 


0.1 


10 


170 


0.03 


0.03 


0.1 




160 


0.2 


0.5 


2.3 




190 


1.6 


2.7 


>5 




146 


0.03 


0.03 


0.6 




198 


0.002 


0.03 


0.4 


15 


188 


0.579 


0.479 


2.177 




99 


0.159 


0.078 


1.153 




191 


0.048 


0.060 


0.084 




190 


1.733 


0.494 


4.882 




164 


0.322 


0.684 


>5 


20 


200 


0.128 


0.247 


>5 




203 


0.048 


0.1 


1.733 




204 


0.032 


0.026 


0.340 




63 


0.095 


0.144 


0.208 




64 


0.806 


1.965 


1.603 


25 


199 


0.048 


0.076 


0.433 




61 


0.341 


1.094 


1.066 




312 


0.491 


2.255 


3.534 




184 


0.158 


0.300 


0.463 




185 


0.340 


1.108 


2.182 


30 


112 


>5 


>5 


>5 




111 


3.046 


3.324 


2.019 




197 


0.121 


0.197 


0.266 




205 


0.049 


0.243 


>5 




204 


0.038 


0.029 


0.347 


35 


157 


3.26 


2.601 


4.17 




229 


0.469 


>5 


>5 




174 


0.345 


0-298 


>5 




172 


0.255 


0.067 


1.591 




209 


0.113 


0.048 


0.380 


40 


208 


0.067 


0.038 


0.453 




148 


0.195 


0.043 


0.260 




175 


0.144 


0.180 


4.948 




218 


0.102 


0.029 


1.855 




217 


0.050 


0.019 


1.387 


45 


216 


0.032 


0.012 


0.730 




76 


2.206 


1.886 


2.310 




81 


1.402 


1.441 


2.084 




216 


0.024 


0.015 


0.240 




217 


0.046 


0.033 


0.455 


50 


218 


0.044 


0.047 


1.235 




318 


0.8 


1.5 


>10 




328 


0.19 


0.02 


0.15 




329 


0.22 


0.21 


0.03 



0.33 0.78 
0.58 0.75 
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TABLE 8 (cont'd.) 
Inhibition of Cancer Cell Growth as Measured by Cell Number (ICso \isfral) 



5 




A431 




SW$20 


LOX 


MCF7 




330 


0.05 


0.23 


0.02 


0.02 


0.36 




331 


0.03 


0.16 


0.04 


0.04 


0.44 




332 


0.60 


0.08 


0.44 


0.51 


54.9 




347 


0.04 


0.2 


0.2 






10 


358 


0.5 


0.7 


4.1 


2.5 


7.8 




363 


0.07 


0.06 


0.08 


0.08 


0.8 




391 


0.34 


0.4 


5.23 


0.10 


6.53 




392 


0.46 


2.61 


73.3 


1.99 


3.66 




393 


0.45 


0.84 


2.25 


0.85 


4.0 


15 


396 


0.3 


0.2 


2.7 







In Vivo Inhibition of the Growth of Human Epidermoid Tumors f A431) 

Representative compounds of this invention (listed below) were evaluated in an 

20 in vivo standard pharmacological test procedure which measured its ability to inhibit the 
growth of human epidermoid tumors. Human epidermoid carcinoma cells A-431 
(American Type Culture Collection, Rockville, Maryland # CRL-155) were grown in 
vitro as described above. BALB/c nu/nu female mice (Charles River, Wilniington, 
MA) were used in this in vivo standard pharmacological test procedure. A unit of 5 X 

25 106 cells were injected SC into mice. When tumors attained a mass of between 100 
and 150 mg, the mice were randomized into treatment groups (day zero). Mice were 
treated IP once a day either on days 1, 5, and 9 or on days 1 through 10 post staging 
with doses of either 80, 40 or 20 mg/kg/dose of the compound to be evaluated in 0.2% 
Klucel. Control animals received no drug. Tumor mass was detamined every 7 days 

30 [Gength X width2)/2] for 28 days post staging. Relative tumor growth (Mean tumor 
mass on days 7, 14, 21, and 28 divided by the mean tumor mass on day zero) is 
determined for each treatment group. 

When evaluated in this test procedure, the compound of Example 18 (80 mg/kg 
administered on days 1, 5, and 9) reduced tumor size by 29% on day 7 and by 45% 

35 (p <0.01) on day 14. Tumor growth was not reduced versus control when mice 
treated with the compound of Example 18 were evaluated on days 21 and 28. 

The compound of Example 47 was similarly evaluated for its ability to inhibit 
the growth of human epidermoid tumors in vivo using the standard pharmacological 
test procedure described above. The results obtained are shown in Table 9. 

40 
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TABLE9 

In Vivo Inhibition of the Growth of Human Epidermoid Tumors (A43 1) in Mice 
by the Compound of Example 47 



a 


b 


c 


b 


c 


b 


c 


b 


c 


e 


Drag Trcalment 

mg/kg/dose 


Day7 


%T/C 


Day 14 


%Tyc 


Day 21 




Day 28 


%T/C 


S/T 


Placebo (Kiucel) 


4.68 




9.09 




11.51 




13.67 




10/10 


Example 47 (100) 


1.57 


34(d) 


3.36 


37(d) 


5.90 


51 


5.85 


43 


5/5 


Example 47 (50) 


2.05 


44(d) 


5.04 


55((I) 


10.02 


87 


14.01 


102 


5/5 


Example 47 (10) 


3.22 


69 


6.75 


74 


13.38 


116 


18.59 


136 


5/5 



a) Dnigs administered IP on days 1 through 10 IP with excq)tion of the placebo control which was 
administeied on days 1 through 10 PO. 

10 b) Relative Tumor Growth = Mga^ TwmQir Mass on Pay 7. H. 

Mean Tumor Mass on Day 0 

c) %T/c = Rgi^Uvfi Tuippr Orowth of Ir^mi group x lOO 

Relative Tumor Growth of Placebo Group 

15 

d) Statistically (p < 0.05) significant; Student-t-tesL 

significant reduction in Relative Tumor Growth of Treated Group, compared to Placebo Control. 

e) S/T = No. Survivors/No. Treated on Day +28 post tumor staging. 

20 

As shown in Table 9, the compound of Example 47 inhibited tumor growth; for 
example at 100 mg/kg (administered i.p. during days 1-10), tumor growth was 
inhibited by 66% at day 7, 63% at day 14, 49% at day 21, and 57% at day 28. Tumor 
growth inhibition also appeared to be dose dependent 

25 

Hie compound of Exan:q)les 203, 204, and 205 were similarly evaluated for 
their ability to inhibit the growth of human epidermoid tumors in vivo using die 
standard pharmacological test procedure described above. The results obtained are 
30 shown in Table 10. ' 
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TABLEIO 

In Vivo Inhibition of the Growth of Human £pidemK>id Tumors (A431) in Mice 
by the Compounds of Examples 203, 204, and 205 

5 



a 


b 


c 


b 


c 


b 


c 


b 


c 


e 


Drag Treatment 
mg/kR/dose 


Day? 


%TIC 


Day 14 


%Tyc 


Day 21 


%Tyc 


Day 28 


%Tyc 


S/T 


Klucd (Placebo Control) 


4.71 




9.01 




13.42 




18.65 




10/10 


Example 203 (80 PO) 


0.71 


15 


0.76 


8 


1.65 


12 


3.09 


17 


4/5 


Example 203 (80 IP) 


0.94 


20 


1,13 


12 


1.86 


14 


3.07 


16 


5/5 


Example 204 (80 PO) 


1.16 


25 


1.69 


18 


5.83 


43 


9.45 


51 


4/5 


Example 204 (80 IP) 


2.11 


45 


3.84 


42 


7.44 


55 


9.08 


49 


_5^ 


Example 205 (80 PO) 


1.09 


23 


1.72 


19 


3.07 


23 


5.51 


29 


5/5 


Example 205 (80 IP) 


1.43 


30 


221 


25 


5.06 


38 


1138 


61 


5/5 



a) All 80 PO doses administered on days 1 through 10. All 80 IP doses administered on days 1>5,9. 

b) Relative Tumor Growth = Mean Tumor Mass on Dav 7. 14. 21 .28 
10 Mean Tumor Mass on Day 0 

c) %T/C = Relative Tumor Growth of Treated Group 

Rdative Tumor Growth of Placebo Group ^ 

15 d) Statistical analysis (Student-t-test) of Log Relative Tumor Growth. All data had p <0.05 indicating 
statistically significant reduction in Relative Tumor Growth of Treated Group, compared to Placebo 
Control. 

e) S/T = No. Surviv<xs/No. Treated on Day +28 post tumor staging. 

20 

As shown in Table 10, tiie compounds of Examples 203, 204, and 205 significandy 
inhibited tumor growth in animals that were treated with either drug relative to animals 
that did not receive any drug. 

25 

The compound of Examples 208, 216, and 217 were similarly evaluated for 
their ability to inhibit die growth of human epidermoid tumors in vivo using die 
standard pharmacological test procedure described above. The results obtained are 
shown in Table 11. 
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TABLEll 

In Vivo Inhibition of the Growth of Human Epidermoid Tumors (A431) in Mice 
by the Compounds of Examples 208, 216, and 217 



a 


b 


c 


b 


c 


b 


c 


b 


c 


c 


DnigTieatment 
ms/ksUdose 


Day7 


%TfC 


Day 14 


%T/C 


Day 21 


%T/C 


Day 28 


%T/C 


S/T 


Khioel 


5.74 




14.99 




17.90 




24,85 




8/10 


Example 208 (80 PO) 


0.40 


6 


0.99 


6 


1.46 


8 


Z63 


10 


5/5 


Example 208 (80 IP) 


0.82 


14 


2.29 


15 


4.80 


26 


8.09 


32 


5/5 


Example 216(80PO) 


0.40 


6 


1.02 


6 


2.20 


12 


5.28 


21 


5/5 


Example 216 (80 IP) 


0.84 


14 


1.81 


12 


3.06 


17 


4.92 


19 


5/5 


Example 217 (80 PO) 


L73 


30 


5.01 


33 


7.84 


43 


10.54 


42 


5/5 


Example 217 (80 IP) 


L47 


25 


5.50 


36 


9.20 


51 


14.04 


56 


5/5 



a) All compounds administered IP received dnig on days 1^ and 9. All compounds administered PO 
were lecdved on days 1 through 10. 

b) Relative Tumor Growth = Mean Tumw Mass on Dav 7. 14. 21.28 

Mean Ttimor Mass on Day 0 
10 c) %T/C = Relative Tumor Growth of T reated Group 

Rdative Tumor Growth of Placebo Gtoup ^ 
^ Statistical analysis (Student-t-test) of Log Relative Tumor Growth. AU data had p < 0.05 
indicating a statistically significant reduction in Relative Tumor Growth of Treated Group, 
compared to Placebo Control. 
15 e) S/T = No. Survivors/No. Treated on Day +28 post tumor staging. 

As shown in Table 11, the compounds of Exan^les 208, 216, and 217 significantly 
inhitnted tumor growth in animals that were treated with either drug relative to animals 
that did not receive any drug. 

20 

Inhibition of Epithelial Cell Kinase flSCK) 

In this standard pharmacological test procedure, a hiotinylated peptide substrate 
is first immobilized on neutravidin-coated microdter plates. The test drug, the Epithelial 
Cell Kinase (ECK), Mg^, sodium vanadate (a protein tyrosine phosphatase inhibitor), 

25 and an appropriate buffer to maintain pH (7.2) are then added to the immobilized 
substrate-containing microtiter wells. ATP is then added to initiate phosphorylation. 
After incubation, the assay plates are washed with a suitable buffer leaving behind 
phosphoiylated peptide which is exposed to horse radish peroxidase (HRP)-conjugaied 
anti-phosphotyrosine monoclonal antibody. The antibody-treated plates are washed 

30 again and the HRP activity in individual wells is quantified as a reflection of degree of 
substrate phosphorylation. This n(Miradioactive format was used to identify inhibitors 
of ECK tyrosine kinase activity where the ICsois the concentration of drug that inhibits 
substrate phosphorylation by 50%, 
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Table 12. Inhibition of EpitheUal Cell Kinase (ECK) 



Example 
No. 




Eck IC50 
(jiM) 


Example 
No. 




Eck IC50 
(^M) 


Example 
No. 




Eck ICso 
(»tM) 


3 




28.2318 


139 


> 


56.1167 


218 


> 


37.2833 


6 


> 


25.0495 


140 


> 


45.5063 


227 


> 


41.8102 


7 


> 


27.0834 


141 


> 


68.8942 


228 


> 


55.9011 


8 


< 


0.0459 


143 


> 


52.7983 


232 


> 


52.8499 


9 


> 


47.2500 


144 


> 


54.5256 


238 


> 


30.3251 


13 


> 


27.0871 


145 


> 


47.1809 


239 


> 


29.8187 


14 


> 


29.4814 


147 




43.1127 


240 


> 


26.0261 


15 


< 


0.0494 


148 


> 


42.9277 


241 




7.2418 


18 


> 


50.8587 


149 


> 


63.9591 


242 


> 


28.7018 


19 




24.0570 


150 


> 


29.1800 


243 


> 


26.7544 


23 




27.9110 


151 


> 


50.8647 


244 




24.7647 


35 


> 


61.8563 


152 


> 


29.4811 


246 




0.0060 


39 




28.0756 


153 


> 


27.0856 


248 




25.1091 


40 




27.1597 


154 


< 


0.0571 


249 


> 


28.1069 


41 


> 


58.8616 


155 


> 


67.4992 


254 


> 


21.0084 


42 


> 


53.5719 


156 


> 


30.6466 


255 


> 


44.6478 


43 


> 


54.7360 


157 


> 


42.6439 


256 


> 


51.8403 


44 


> 


62.6253 


158 


> 


49.6401 


257 


> 


53.2765 


45 


> 


60.5418 


159 


> 


23.1000 


258 


> 


28.7853 


46 


> 


61.8563 


160 


< 


0.0589 


259 


> 


29.9940 


47 


> 


24.2548 


161 


> 


46.0299 


260 


> 


28.4576 


48 


> 


59.6363 


162 


> 


35.0508 


261 


> 


152.9052 


49 


> 


51.9184 


163 


> 


31.7158 


262 


> 


27.1887 


65 


> 


22.8676 


164 


> 


57.0776 


264 


> 


62.4317 


76 




0.4663 


165 


> 


59.1017 


265 


> 


55.1861 


81 




0.4247 


166 


> 


46.1361 


266 




51.7585 


82 




50.9606 


167 


> 


70.3482 


267 


> 


59.6363 


83 


> 


46.0299 


168 


> 


31.8167 


268 


> 


56-5274 


84 




0.4495 


169 




40.9500 


269 


> 


50.8298 


85 




0.0411 


170 




11.8953 


270 


< 


0.0569 


86 


> 


46.4177 


171 


> 


40.6174 


275 


> 


61.0225 


87 


> 


42.2913 


174 




39.1850 


276 


> 


65.5010 


88 


> 


60.1793 


175 


> 


37.0096 


277 


> 


62.8176 


89 


> 


28.5714 


176 




0.0100 


278 


> 


54.0237 


97 


> 


28.6533 


177 




0.0057 


279 


> 


62.2396 


100 




41.8064 


186 


> 


22.1590 


280 


> 


30.3689 


105 


> 


26.0960 


187 


> 


41.9842 


281 




0.0033 


108 


> 


23.4577 


188 


> 


38.6548 


282 




0.0029 


109 


> 


25.2334 


189 


> 


44.4543 


283 




9.1534 


110 


> 


43.2526 


190 




39.7298 


284 




32.7505 


112 


> 


22.8154 


191 




41.9842 


288 




0.0014 


125 




42.4719 


192 




39.6495 


290 


> 


28.1069 


126 


< 


0.0402 


193 




47.4091 


291 


> 


20.8711 


127 


> 


42.4719 


194 


> 


48.9213 


292 




0.0018 


128 


> 


44.5931 


197 




42.8894 


293 




32.6449 


129 




22.7169 


200 




38.2844 


294 




0.0020 


130 


> 


25.8933 


202 


> 


58.3494 


295 


> 


29.8182 


131 


> 


24.0269 


203 




2.2031 


302 




28.0756 




> 


58.7544 


204 




20.7485 


303 


> 


22.7118 


133 


> 


72.9129 


205 




40.3963 


305 


> 


42.8266 


134 


> 


32.8623 


208 


> 


40.1317 


307 


> 


61.0128 


135 


> 


57.3394 


209 


> 


37.9930 


308 


> 


63.7552 


136 


> 


67.8656 


216 


> 


40.4535 


311 


> 


21.1730 


138 


> 


58.0720 


217 




0.1148 


319 




0.001 
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Inhibirion of Kinase insert Domain containing Receptor 
(KPR: the catalytic domain of the VEGF receptor) 

5 In this standard pharmacological test procedure, KDR protein is mixed, in die 

presence or absence of a inhibitor compound, with a substrate peptide to be 
phosphoiylated (a copolymer of ^utamic add and tyrosine, E:Y :: 4:1) and other 
cofactors such as Mg^ and sodium vanadate (a protein tyrosine phosphatase inhibitor) 
in an ^qjpropriate buffer to maintain pH (7.2). AlP and a radioacdve tracer (eitho' 
10 or P^^- labeled ATP) is then add to initiate phosphorylation. After incubadon, the 
radioactive phosphate associated with the acid-insoluble firacdon of the assay mixture is 
then quantified as reflection of substrate phosphorylation. This radioactive format was 
used to identify inhibitors of KDR tyrosine kinase activity where the IC50 is the 
concentration of drug that inhibits substrate phosphorylation by 50%, 

15 

Table 1 3: Inhibition of Kinase insert Domain containing Receptor (KDR) 
Example KDR IC50 Example KDR IC50 



No. 




No. 


ue/mL 


9 


>30 


241 


>30 


18 


>30 


242 


>30 


49 


>30 


243 


>30 


76 


0.7 


244 


>30 


82 


3 


246 


>10 


84 


0.3 


248 


10 


85 


0.3 


249 


>10 


86 


3 


250 


>10 


87 


3 


275 


>30 


97 


0.1 


276 


>30 


127 


10 


277 


>30 


128 


8 


278 


>30 


145 


>30 


279 


>30 


154 


>30 


280 


>30 


160 


30 


281 


3 


176 


3 


282 


2 


177 


0.05 


283 


30 


208 


10 


284 


30 


209 


30 


288 


10 


216 


30 


290 


10 


217 


30 


291 


10 


218 


>30 


292 


10 


229 


0.2 


293 


10 


232 


>30 


294 


6 


233 


>30 


295 


10 


234 


>30 


305 


30 


238 


>30 


307 


30 


239 


>30 


308 


30 


240 


>30 


319 


0.5 
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Mitogen Activated Protein Kinase (MAPK) Assay 

To evaluate inhibitors of the MAP (mitogen activated protein) kinase a two 
CQnq>onent coupled standard pharmacological test pioceduie, which measures 
5 phosphorylation of a s^ine/threonine residue in an ^prc^mate sequoice in the substrate 
in the presence and absence of a putative inhibitor, was used Recombinant human 
MEK 1 (MAPKK) was first used to activate recombinant human ERK2 (MAPK) and the 
activated MAPK (ERK) was incubated with substrate (MBP peptide or MYC peptide) in 
the presence of ATP, Mg*^ and radiolabeled ^^P ATP. The phosphorylated pq)tide was 

10 captured on a P 81 phosphocellulose filter (paper filter or onbedded in miciotiter plate) 
washed and counted by scintillation methods. 

The peptide substrates used in the assay are MBP, peptide substrate 
(APRTPGGRR), or synthetic Myc substi:ate, (KKFELLPTPPLSPSRR^S TFA. The 
recombinant enzymes used were prepared as GST fusion proteins of human ERK 2 and 

15 human MEK 1. Inhibitor samples wCTe prepared as lOX stocks in 10% DMSO and an 
£^ypropriate aliquot was used to deliver either 10 ug/ml for a single point screening dose 
or 100, 10, 1, and 0.1 uM final concenti^tion for a dose response curve. Final DMSO 
concentrations were less than or equal to 1%. 

The reaction was run as follows in 50 mM Tris kinase buffer, pH 7.4 in a 

20 reacticm volume of 50 ul. The appropriate volume of kinase buffer and inhibitor sample 
was added to the tube. Appropriate dilution of enzyme was delivered to give 2-5 ug 
recombinant MAPK (Erk ) per tube. The inhibitor was mcubated with MAPK (Eric) for 
30min at 0 deg. C. Reccmbinant Mek (MAPKK) ( 0.5-2.5 ug) or fiilly activated Mdc 
(0.05-0.1 units) was added to activate the Eric and incubated for 30 min at 30° C. Then 

25 substrate and gamma P ATP was were added to give a final concentration of 0.5- 1 
mM MBPP or 250-500 uM Myc; 0.2-0.5 uCi gamma P 33 AlP/tube; 50 pM ATP final 
concentration. Samples were incubated at 30^C for 30 minutes and the reaction was 
stopped by adding 25 of ice cold 10 %TCA .After samples were chilled on ice for 30 
min, 20 ^1 of sample was ti:ansfenred onto P 81 phosphocellulose filter paper or 

30 appropriate MTP with embedded P 81 filter. Rlter papers or MTP were washed 2 times 
with a large volume of 1% acetic acid, then 2 times with water. The filters or MTP were 
briefly air dried before addition of scintillant and samples were counted in the 
appropriate scintillation counter set up for reading ^^P isotope. Samples included a 
positive control (activated enzyme plus substrate); a no enzyme control; a no substrate 

35 contix)l; samples with different concentrations of putative inhibitor, and samples with 
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lefiaience inhibitors (other active compounds or ncHi-specific inhibitors such as 
staurosporine or K252 B). 

The raw data was captured as cpnx Sanq)le replicates were averaged and 
conected for background counL Mean cpm data was tabulated by group and % 
S inhibition by a test compound was calculated as (corrected cpm control- corrected, cpm 
sample/control) X 100 = % inhibition. If seva:al concentrations of inhibitor weie 
tested, IC50 values (the ccxicentration which gives 50% inhibiticMi) were determined 
graphically firom the dose response curve for % inhibition or by an q>propriate 
ccnnputer program. In the Table below, diere may be sq}arate entries for the same 
10 compound; this is an indication that the compound was evaluated more than one time. 



Table 14: Mitogen Activated Protein Kinase (MAPK) Assay 





ICcnfUM) 


I^YSiTnnlo 


ICoifuM) 




ICoifuMl 




SlOO 


47 


>100 


131 




6 


>100 


48 


10 


131 


>100 

A \J\J 


7 


25 


49 


>100 


132 


>100 

A \J\J 


fi 


>100 

A \J\J 


49 


>100 


133 


>100 


9 


>100 


50 


>100 


134 


>100 


13 


>100 


61 


>100 


134 


80 


14 


>100 


62 


2 


135 


10 


15 


>100 


62 


20 


135 


30 


16 


3.3 


63 


>100 


135 


>100 


16 


34 


64 


>100 


136 


70 


17 


>100 


64 


3 


136 


>100 


18 


>100 


65 


40 


136 


>100 


19 


29 


76 


<1 


138 


2.3 


23 


>100 


81 


0.1 


138 


38 


31 


8 


82 


5.5 


139 


35 


31 


<1 


83 


1.8 


140 


>100 


31 


2 


83 


25 


141 


35 


35 


2.5 


84 


<1 


143 


40 


35 


9 


84 


<1 


144 


40 


38 


45 


85 


<1 


145 


35 


39 


40 


85 


<1 


146 


6 


40 


>100 


85 


0.2 


147 


80 


41 


1.4 


86 


1.8 


149 


2 


43 


30 


86 


2 


149 


4 


44 


18 


87 


<1 


150 


>100 


45 


>100 


87 


<1 


150 


>100 


46 


>100 


87 


2 


152 


<1 


46 


>100 


87 


30 


152 


40 


46 


>10 


88 


<10 


153 


>100 


46 


>30 


88 


>50 


154 


20 


46 


>100 


89 


2.5 


155 


3 


46 


>100 


89 


4 


155 


<1 


47 


<1 


89 


>50 


156 


>100 


47 


<1 


89 


2 


157 


90 


47 


>100 


99 


40 


158 


<1 
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Table 14 (cont'd.): Mitogen Activated Protein Kinase (MAPK) Assay 



47 


9.2 


47 


7 


47 


1.3 


47 


8 


47 


10 


47 


8 


47 


9 


47 


20 


47 


5 


47 


<1 


47 


1 


47 


<1 


47 


5 


47 


<1 


47 


2 


47 


>100 


172 


90 


173 


8 


174 


2.5 


176 


MOO 


177 


40 


186 


3 


186 


7 


186 


2.5 


187 


>100 


188 


<1 


188 


50 


188 


30 


189 


50 


190 


12 


191 


40 


191 


>100 


192 


>100 


192 


>100 


193 


50 


194 


>100 


197 


35 


198 


15 


198 


7 


200 


>100 


203 


<1 


203 


<1 


203 


0.8 


204 


35 


205 


>100 


208 


13 


209 


9 


229 


<1 


229 


<1 



Example IC«.f^M> 



100 


20 


101 


20 


105 


>100 


108 


>100 


110 


40 


111 


100 


112 


>100 


117 


40 


117 


28 


125 


>100 


126 


>100 


127 


6 


129 


60 


130 


>100 


130 


>100 


130 


>100 


252 


100 


254 


<1 


254 


<1 


254 


9 


254 


<0.5 


255 


<1 


255 


<1 


255 


0.2 


255 


10 


255 


<1 


255 


2 


255 


10 


255 


0.2 


256 


95 


256 


3 


257 


>100 


258 


4 


258 


1 


258 


<1 


259 


3 


259 


>50 


259 


>100 


259 


>100 


260 


55 


261 


<1 


261 


<1 


261 


<1 


261 


5 


262 


4 


262 


1.2 


263 


80 


264 


3 


264 


1 



Kxamnle 




158 


<1 


158 


<1 


158 


0.3 


159 


>100 


160 


30 


161 


55 


162 


35 


163 


>100 


164 


>100 


165 


>100 


166 


>100 


167 


>100 


168 


80 


169 


>100 


170 


>100 


171 


100 


280 


>100 


281 


2.5 


281 


2.5 


282 


>100 


282 


>100 


283 


>100 


284 


4 


288 


16 


290 


3 


291 


>100 


292 


>100 


293 


>100 


294 


9 


295 


50 


296 


3.5 


298 


<1 


299 


>100 


300 


20 


301 


12 


303 


>100 


305 


>100 


311 


2 


311 


70 


311 


2.5 


312 


>100 


313 


>100 


318 


70 


319 


<1 


319 


<1 


323 


15 


324 


100 


325 


>100 


326 


35 
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Table 14 (cont'd): Mitogoi Activated Protein Kinase (MAPK) Assay 



Examnle 
232 
232 
232 
233 
234 
238 
239 
240 
241 
242 
243 
244 
246 
248 
249 
250 
343 
344 
345 
348 
348 
349 
349 
351 
353 
354 
355 
356 
357 
358 
359 
362 



>100 

45 
>100 

80 
>100 
>100 
>100 

10 
>100 

10 
>100 
>100 

35 
8 

15 

10 

60 
>100 
>100 
>100 

80 
>100 
>100 

32 

40 
>100 

45 
>100 
>100 

18 
>100 
>100 



Example 
264 
264 
265 
266 
268 
269 
269 
269 
269 
270 
270 
275 
276 
277 
278 
279 
363 
364 
365 
366 
366 
366 
366 
366 
366 
374 
374 
377 
379 
380 
381 
382 



3 
8 

20 
>100 

15 
5 

<1 
3 
8 

>100 
>100 
>100 
>100 
>100 
>100 
>100 
25 
>100 
>100 
<1 
10 
4 
3 
50 
4 
<1 
2 

>100 
40 
>100 
>100 
>100 



Example 

327 
327 
327 
328 
329 
330 
331 
332 
332 
333 
339 
339 
340 
340 
341 
342 
383 
384 
385 
386 
387 
388 
388 
389 
390 
391 
392 
393 
394 
395 
396 



10 

3 

>100 
>100 
>100 
>100 
>100 
25 
<50 
10 
65 
50 
>100 
>100 
>100 
>100 
>100 
>100 
90 
>100 
>100 
25 
50 
>100 
>100 
>100 
40 
40 
>100 
15 
50 



Based on tfie results obtained for representative compounds of this invention, 
the compounds of this invention are antineoplastic agents which are useful in treating, 
inhibiting the growth of, or eradicating neoplasms. In particular, the compounds of this 
invention are usefid in treating, inhilnting the growth of, or eradicating neoplasms that 
express EGFR such as those of the breast, kidney, bladder, mouth, larynx, esophagus, 
stomach, colon, ovary, or lung. In addition, the compounds of this invention are useful 
in treating, inhibiting the growth of, or eradicating neoplasms of the breast that express 
the receptor protein pnxluced by the erbB2 (Her2) onco^ne. 
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The compounds of this invention may fomiulated neat or may be combined 
with one or more pharanaceutically acceptable carriers for administration. For example, 
solvents, diluents and the like, and may be administered orally in such forms as tablets, 
capsules, dispersible powders, granules, or suspensions containing, for example, firom 
5 about 0.05 to 5% of suspending agent, syrups containing, for exanq)le, from about 10 
to 50% of sugar, and elixirs containing, for example, fiom about 20 to 50% ethanol, 
and the like, or parenterally in the form of sterile injectable solution or suspension 
containing from about 0.05 to 5% suspending agent in an isotonic medium. Such 
pharmaceutical preparations may contain, for example, from about 0.05 up to about 

10 90% of the active ingredient in combination with the carrier, more usually between 
about 5% and 60% by weight Pharmaceutical compositions comprising a compound 
of Formula 1 or a pharmaceutically acceptable salt thraeof and a phaxmaceutically 
acceptable carrier form a further aspect of the present invention. 

The effective dosage of active ingredient employed may vary depending on the 

15 particular compound employed, the mode of administration and the severity of the 
conditicHi being treated. However, in general, satisfactory results arc obtained when 
die compounds of the invention are administered at a daily dosage of from about 0.5 to 
about 1000 mg/kg of animal body weight, optionally given in divided doses two to 
four tunes a day, or in sustained release form. For most large naammals the total daily 

20 dosage is from about 1 to 1000 mg, preferably from about 2 to 500 mg. Etosage forms 
suitable for internal use comprise from about 0.5 to 1000 mg of the active compound in 
intimate admixture with a solid or liquid pharmaceutically accqptable carrier. This 
dosage regimen may be adjusted to provide the optimal tho^peutic response. For 
example, several divided doses may be administered daily or the dose may be 

25 proportionally reduced as indicated by the exigencies of the ther^utic situation. 

The conq>ounds of this invention may be administered orally as well as by 
intravenous, intramuscular, or subcutaneous routes. Solid carriers include starch, 
lactose, dicalcium phosphate, microcrystaUine cellulose, suctx)se and kaolin, while 
liquid carriers include sterile water, polyethylene glycols, non-ionic surfactants and 

30 edible oils such as com, peanut and sesame oils, as are appropriate to the nature of the 
active ingredient and the particular form of administration desired. Adjuvants 
customarily enrployed in the preparation of pharmaceutical compositions may be 
advantageously included, such as flavoring agents, coloring agents, preserving agents, 
and antioxidants, for example, vitamin E, ascorbic acid, BHT and BHA. 
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The prefened pharmaceutical compositions &om the stanc^int of ease of 
preparation and administration are solid compositions, particularly tablets and hard- 
filled or liquid*filled capsules. Oral administration of the compounds is preferred. 

In some cases it may be desirable to administo' the conqx>unds direcdy to the 
5 airways in the form of an aerosol 

The con^K»unds of this invention may also be administexed paienterally or 
intraperitoneally. Solutions or suspensions of these active compounds as a free base or 
pharmacologically acceptable salt can be prepared in water suitably mixed with a 
surfactant such as hydroxy-propylcellulose. Dispersions can also be prepared in 
10 glycerol, liquid polyethylene glycols and mixtures thereof in oils. Under ordinary 
conditions of storage and use, these preparation contain a preservative to prevent the 
growth of nucroorganisms. 

The pharmaceutical forms suitable for injectable use include sterile aqueous 
solutions or dispersions and stmle powders for the extemporaneous pr^aration of 
IS sterile injectable solutions or dispersions. In all cases, the form must be sterile and 
must be fluid to the extent that easy syringability exists. It must be stable under the 
conditions of manufacture and storage and must be preserved against the contaminating 
action of microorganisms such as bacteria and fungi. The carrier can be a solvent or 
dispersion medium containing, for example, water, ethanol, polyol (e.g., glycerol, 
20 propylene glycol and liquid polyethylene glycol), suitable mixtures thereof, and 
vegetable oils. 

For the treatment of cancer, the compounds of this invention can be 
administered in combination with other antitumor substances or with radiation therapy. 
These otfier substances or radiation treatments can be given at the same or at different 

25 times as the compounds of this invention. These combined th^pies may effect 
synergy and result in improved efficacy. For example, the compounds of this 
invention can be used in combination with mitotic inhibitors such as taxol or 
vinblastine, alkylating agaits such as cisplatin or cyclophosamide, antimetabolites such 
as 5-fluorouracil or hydroxyurea, DNA intercalators such as adriamycin or bleomycin, 

30 topoisomerase inhibitors such as etoposide or camptothecin, and antiesirogens such as 
tamoxifen. 

The preparation of representative examples of the compounds of this invention 
is described below. 

35 
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Example 1 

1 .4-IHhvdn>-7-mcthoxv-4-oxo-3Hquinolinecartx)nitrile 

A mixtuxe of 30.2 g (245.2 mmol) of 3-methoxy aniline and 41.5 g (245.2 
5 mmol) of ethyl(ethoxymethylene) cyanoacetaie was heated in the abs^ce of solvent to 
lACPC for 30 minutes. To the resulting oil was added 1200 ml of Dowdierm. The 
solution was refluxed widi stiiring under nitrogen for 22 hours. The mixture was 
cooled to room temperature and solid was collected and washed with hexanes. The 
solid was recrystallized from acetic add to give 17 g of 1 ,4-<iihydro-7-methoxy-4-oxo- 
10 3-quinolinecarbonitrile: mass spectrum (electrospray, m/e): M+H 2{X).9. 

Example 2 

4-Chloro-7-methoxv -3-quinolinecarbonitrile 

15 A mixture of 4.0 g (20 mmol) of l,4-dihydro-7-methoxy-4-oxo-3-quinolinecarbonitrile 
and 8.3 g (40 xxmol) of phosphorous pentachloride was heated at 165°C for 3 hours. 
The mixture was diluted with hexanes and the solid was collected. The solid was mixed 
with brine and dilute sodium hydroxide solution and extracted several times with a 
mixture of tetrahydrofuran and ethyl acetate. The solution was dried over magnesium 

20 sulfate and filtered through a pad of silica gel giving 3,7 g of 4-chloro-7-methoxy -3- 
quinolinecarbonitrile as a white solid: mass spectmm (electrospray, m/e): M+H 218.9. 

Example 3 

4-rf3-BromophenyDamino1-7-methoxv "3-quinolinecarbonitrile 

25 

A solution of 2.97 g (13.6 mmol) of 4-chloro-7-methoxy -3-quinolinecarbonitrile and 
4.67 g (27.2 mmol) of 3-bromo aniline in 76 ml of methoxyethanol was refluxed luider 
nitrogen for 5 hours. The solution was cooled and diluted with ether. Solid was 
collected and washed with ether. The solid was stirred with a hot mixture of ethyl 
30 acetate and sodium bicarbonate solution. The organic lay^ was separated and dried 
over magnesium sulfate. Solvent was removed and the residue was recrystallized fnom 
a chloroform - ethyl acetate mixture giving 1.6 g of 4-[(3-bromophenyI)amino]-7- 
methoxy -3-quinolinecarbonitrile as a white soli± mass spectrum (electrospray, nVe): 
M+H 354.1, 356.1. 

35 
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Example 4 

1 .4-Dihvdit>-7-mcthoxv-6-nitro-4-ox()-3H3uinolinecarto 

To a suspension of 10 g (49.6 mmol) of l,4-<lihydix>-7-methoxy-4-oxo-3- 
5 quinolinecaTtx)nitTile in 160 ml of trifluroacetic anhydride was added 6 g (74.9 mnaol) 
of ammonium nitrate over a period of 3 hours. The mixture was stirred an additicMial 
two hours. Excess anhydride was removed at reduced pressure at 45^C. The residue 
was seined with 500 ml of water. The solid was collected and washed with water. The 
solid was dissolved in 1000 ml of boiling acetic add and the solution was treated with 
10 decolorizing charcoal. The mixture was filtered and concentrated to a volume of 300 
ml. Cooling gave a solid which was collected giving 5.4 g of l,4-dihydn)-7-methoxy- 
6-nitro-4-oxo-3-quinolinecarbonitrile as a brown solid: mass spectrum (electrospray, 
m/e): M+H246. 

15 Example 5 

4-Chloro-7-methoxy-6-nitro-3-quinolinecarbonitrile 

A mixture of 5.3 g (21.6 nomol) of l,4-dihydro-7-methoxy-6-nitro-4-oxo-3- 
quinolinecarbonitrile and 9 g (43.2 mmol) of phosphorous pentachloride was heated at 
165°C for 2 hours. The mixture was diluted with hexanes and the solid was collected. 
The solid was dissolved in 700 ml ethyl acetate and washed with cold dilute sodium 
hydroxide solution. The solution was dried over magnesium sulfate and filtered 
through a pad of silica gel giving 5.2 g of 4-chloro-7-methoxy-6-nitro-3- 
quinolinecarbonitrile as a tan solid. 

Example 6 

4-ff3-Bromophenvnaminol-7-methoxv-6-nitiD -3-quinolinecarbonitrile 

A solution of 5.2 g (19.7 nrunol) of 4-chloTO-7-methoxy-6-nitro-3-quinolinccarbonitrile 
30 and 3.7 g (21.7 mmol) of 3-brDmo aniline in 130 ml of methoxyethanol was refluxed 
under nitrogen for 4 hours. The reaction mixture was poiued into dilute sodium 
bicarbonate solution. Solid was collected and washed with water and dried in air. The 
solid was chromatographed on silica gel eluting with chloroform-ethyl acetate 9:1. 
Solvent was removed ftom product fractions giving 1 .2 g of 4-[(3- 
35 bromophenyl)aniino]-7-inethoxy-6-riitro-3-quinolinecarboiiitrile as a yellow solid: 
mass spectrum (electrospray, m/e): M+H 399.0, 402.0. 
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Example 7 

6-Armno-4-ff3-bromophcnynainino1-7-methoxv -3-quinoIinecarbonitrile 

5 A nrixtme of 2.05 g (5.1 mmol) of 4^[(3-lmnnophenyl)aimno]-7-methoxy-6-niln)-3- 
quinolmecarbonitiile, 1.37 g (25.7 mmol) of ammonium chloride, and 0.86 g (15.4 
mmol) of powdered iron was sdrred at reflux in 26 ml water and 26 ml methanol for 2 
hours. The mixture was diluted with ethyl acetate and the hot mixture was filtered. The 
organic layer was sq>arated fiom the filtrate and dried over magnesium sulfote. Hie 
10 solvent was removed and the residue was chromatographed on silica gel eluting with 
mixtures of chloroform and ethyl acetate. Product fractions were combined to give 
1.3 g of 6-anaino-4-[(3-hromophenyl)amino]-7-methoxy -3-quinolinecaibonitnle as a 
yellow solid: mass spectrum (electrospray, nVe): M+H 369.1, 371.1. 

15 Example 8 

N'-r4-r(3-Bromophenvl)amino1-3-cyano-7-methoxv -6-quinolinvn-2-butynamidc 

To a solution of 1.44 g (17.14 mmol) of 2-butynoic acid and 2.26 g (16.5 mmol) of 
isobutyl chloroformate in 30 ml of tetrahydrofuran at 0°C, with stirring , was added 

20 3.1 g (3.4 mmol) of N-methyl morpholine. This solution of the mixed anhydride was 
added to a stirred solution of 1.13 g (3.06 mmol) of 6-amino-4-[(3- 
hromophenyl)amino]-7-methoxy-3-quinolinecarbonitrile in 30 ml tetrahydrofuran in 
three portions over a 24 hour period. The solvent was removed. The residue was 
stirred with dilute sodium bicarbonate solution. Solid was collected and washed with 

25 water and ether. This was reciystallized from 1-butanol. The resulting solid was taken 
up in hot tetrahydrofuran and filtered through silica gel. The filtrate was concratrated 
and dilated with hexanes to give 0,71 g of N-[4-[(3-bromophenyl)amino]-3-cyano-7- 
methoxy -6-<iuinolinyl]-2-butynamide as a yellow powder mass spectrum 
(electrospray, m/e): M+H 437. 1 ,438. 1 . 

30 

Example 9 

N-f4-ff3-Bromophenyl)amino1-3-cyano-7-methoxy -6-quinolinyn-2-propenamide 

To a solution of 1.5 g (4,06 mmol) of 6-Ainino-4-[(3-bromophenyl)amino]-7- 
35 mctiioxy-3-quinolinecarbonitriIe and 0.45 ml of N-methylmorpholine in 30 ml 
oftetrahydrofuran was added at O^C, under nitrogen, with stirring, 0.42 g (4.7 mmol) 
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of acryloyl chloride of a 15 minute p^od After 1 hour at 0**C tfie solution was diluted 
with 200 ml ethyl acetate. The mixture was washed with saturated sodium bicarbonate 
solution and then dried over magnesium sulfate. The solvent was removed. The residue 
was chronoatographed on silica gel eluted with chlomfonn-ethyl acetate mixtures to 
5 give 0.5 g of the title compound as a li^t yellow solid powder mass spectrum 
(electrospray, m/e): M+H 423.1,425,1 

Example 10 

10 2-Cyano-3-(4-nitrophenvlamino)acrylic Acid Ethyl Ester 

4-Nitroaniline (60.0g, 0.435mal) and ethyl(ethoxymethylene) cyanoacetate (73-5g, 
0,435mol) were mixed mechanically in a flask. The mixture was heated at lOO^C for 
0.5h after it had melted and resolidified. A 1 14 g portion of the crude product was 
15 recrystallized from dimethylfomnamide to give 44.2g of yellow crystals; mp 227- 
228.5«>C. 

Example 11 

1 .4-Dihvdroquinoline-6-Nitro-4-oxo -3-carbonitrile 

20 

A slurry of 25.0g (95.8mmol) of 2-cyano-3-(4-nitrophenylamino)acrylic add ethyl 
ester in LOL of Dowtherai A was heated at 260^C under N2 for 12.5h. The cooled 

reacticMi was poured into 1.5L of hcxane. The product was collected, washed with 
hexane and hot ethanol and dried in vacuo. There was obtained 18.7g of brown solid. 
25 An analytical sample was obtained by recrystallizatic»i from dimethylformamide/- 
ethanol: mass spectrum (electrospray, nVe): M+H 216. 

Example 12 

4-Chloro-6-nitn>3-quinolinecarbonitrile 

30 

A mixture of 31. 3g (0.147mol) of 6-nitro-4-oxo-l,4-dihydro-3-quinolinecarbonitrile 
and 160mL of phosphorous oxychloride was rcfluxed for 5,5h. The phosphorous 
oxychloride was removed in vacuo and the residue was poured over ice and neutralized 
with sodium bicarbonate. The product was collected, washed with water and dried in 
35 vacuo (50^C). There was obtained 33.5g of tan solid; solid: mass spectrum 
(electrospray, m/e): M+H 234. 
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Example 13 

4-[G-BronK)phenynamino1-6-nitiD-3Kjuinolinccaifaonitrile 

5 A mixture of 17.0g (73.1nunol) of 4-chloro-6-nitn>-3-quinolinecarbonitrile and 15. Ig 
(87,7inmol) of 3-bromoaniline in 425niL of ethanol was refluxed for 5h, Saturated 
sodium bicarbonate was added and then all volatile material was removed in vacuo. The 
residue was slurried widi hexane and the prcxiuct was collected and washed with 
hexane. The cmde product was washed with water and dried in vacuo(6(PC). Theie 
10 was obtained 22.5g of yellow solid. An analytical san^le was obtained by 
lecrystallization from ethyl acetate; mp 258-259^ 

Example 14 

6-Amino^r(3-bromophenynaminol-3-quinolinecarbonitril& 

15 

A mixture of 4-(X)g (lO.SmmoI) of 4-[(3-bromophenyl)amino]-6-nitro-3-quinoline- 
carbonitrile and 12.2g (54.2mmol) of SnCl2 dihydrate in 160mL of ethanol was 
refluxed under N2 for 1.3h. After cooling to 25^0, ice water and sodium bicarbonate 
were added and the mixture was stirred for 2h. Extraction with chloroform, tieaimmt 
20 with Darco, drying (magnesium sulfate) and solvent removal gave 3.9g of brown 
crystals: mass spectrum (electrospray, m/e): M+H 339. 

Example 15 

N-r4-r(3-Bromophenynaminol-3-cvano-6-quinolinyn-2-butvn amide 

25 

Isobutyl chloroformate(0.788g, 5.75mmol) and N-methylmorpholine(0.581g, 
5.75mmol) were added to an ice cold solution of 0.485g (5.75mmol) of 2-butynoic 
add in 20mL of tetrahydrofuran under N2. After stirring for lOmin, a solution of 

1.50g (4.42mmol) of 6-ainino-4-[(3-bromophenyl)arriino]-3-quinolinecarbonitrile in 
30 lOmL of tetrahydrofuran was added and the mixture was stirred ovanight at 25^C. A 
second equivalent of preformed mixed anhydride was then added. Aftsr 6h, the 
reaction was poured into saturated sodium bicarbonate and brine. The product was 
collected and washed with hot ethyl acetate and ethanol and dried in vacuo to give 
0.638g of yellow soUd; mp 283-2850C(dec). 

35 
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Example 16 

N- f4-rG-BronK)phenynainino1-3-cvan(>-6-<}iiinolinvl1 acctamidc 

Triethylamine (0.359g, 3.55mmol) and acetyl chloride (0.277mg, 3.55mmol) were 
5 added to an ice cold solution of l.(X)g (2.96mmol) of 6-amino-4-[(3-hromophenyl)- 
amino]-3-quinoIinecarbonitrile in 8mL of methylrae chloride and 6mL of tetrahydro- 
fiiran under N2. Afte* stirring ovemi^t at IS^C, volatile material was removed, and 

the residue was slurried with water and collected Recrystallization from edianol gave 
0.543g of brown solid; mp 258-2610C(dec). 

10 

Example 17 

N-r4-r(3-BTDmophenvBamino1-3-cvano-6-quinolinvll butanamide 

Triethylamine (0,359g, 3.55mmol) and butyryl chloride (0.380g, 3.55mmol) woe 
15 added to an ice cold solution of 1 .OOg (2.96mmol) of 6-aniino-4-r(3- 
bromophenyl)aniino]-3-quinoIinecarbonitrile in 12mL of tetrahydrofuran under N2. 
After stining overnight at 25^, volatile material was removed, and the residue was 
slurried with water and collected. The residue was washed with boiling methanol and 
dried in vacuo to give 0.773g of brown powder, mp 276-2770C(dec). 

20 

Example 18 

N-r4-ff3-Bromophenynaminol-3-cvano-6-quinolinyl1-2-propenamide 

Triethylamine (0.359g, 3.55mmol) and acryloyl chloride (0.321 g, 3.55mmol) were 
25 added to an ice cold solution of l.OOg (2.96mmol) of 6-amino-4-[(3- 
brQmophenyl)amino]-3-quinolinecarbonitrile in 12 mL of tetrahydrofuran under N2. 

After stirring ovemight at 25^C, volatile material was removed and the residue was 
slurried with water and collected. Recrystallization firom ethanol gave O.580g of brown 
solid: mass spectrum (electrospray, m/e): M+H 393, 395. 

30 

Example 19 

N-r4-rf3-Bromophenvnaminol-3-cvano-6-quinolinvn-2-chloroacetamide 

Triethylainine(0.359g, 3.55mmol) and chloroacetyl chloride (0.402g, 3.55nunol) 
35 were added to an ice cold solution of LOOg (2.96iiunol) of 6-anuno-4-[(3- 
bromophenyl)amino]-3-quinolinecarbonitrile in 12mL of tetrahydrofuran under N2. 
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After stining overnight at 25^0, volatile material was rranoved and the residue was 
slurried in water and collected. Recrystallization fix)m methanol gave 0.540g of tan 
solid: mass spectrum (electrospray, m/e): M+H 415, 417. 

5 Example 20 

4-rG,4-DibiT)mophenvnaniinol-6-nitro-3-quinolinecarbonitrile 

A mixture of 6.20g (26.6mmol)of 4-chloro-6-nitro-3-quinolinecarbomtrile and S.OOg 
(3L9mmoI) of 3,4-dibramoamline in 160mL of ethanol was refluxed under N2 for 5h. 

10 Saturated sodium tncarixmate was added and volatile material was renK)ved. The 
residue was slurried with hexane, collected, washed with hexane and water and dried 
The insoluble material was repeatedly extracted with boiling ethyl acetate and the 
solution was then filtered through silica gel. The solvwit was removed to give 3,80g of 
green solid: mass spectrum (electrospray, mfc): M+H 449. 

15 

Example 21 

6-Amino-4-r(3,4-dibronK>phenvl)amino1-3-quinolinecarbonitrile 

A mixture of 4.90g (10.9mmol) of 4-((3,4-dibn>mophenyl)amino]-6-nitro-3- 
20 quinolinecarfoonitrile and 12.4g (54.7mmol) of SnCl2 dihydrate in 200mL of ethanol 
was refluxed under N2 for 1.5h. After cooling to 25^0, the reaction was diluted with 
ice water, neutralized with sodium bicarbonate and stirred for 2h. This solution was 
then extracted with chloroform, treated with Darco, dried(magnesium sulfate) and 
evaporated. Afte- drying in vacuo(40^C), there was obtained 1.25g of brown solid: 
25 mass spectrum (electrospray, m/e): M+H 417, 419, 421. 

Example 22 

N-f4-rf3.4-dibromophenvnaniino1-3-cvano-6-quinolinvl1-2-butvnamide 

30 Isobutyl chlorofonnate (0.984g, 7.18mmol) and N-methyhnorpholine (0.725g, 
7.18mmol) were added to an ice cold soludon of 0.604g (7.18mmol) of 2-butynoic 
add in 25mL of tetrahydrofiiran. After lOmin, a solution of 1.20g (2.87mmol) of 6- 
amino-4-[(3,4-dibromophenyl)aniino]-3-quinolinecarbonitrile in 12mL of tetrahydro- 
fiiran was added dropwise. After stirring overnight at 25^C, volatile mat^al was 

35 removed and the residue was slurried in water and filtered. The crude product was 
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washed with boiling EtOAC and ethanol and dried in vacuo(50OC) to give 0.65 Ig of 
brown solid: mass spectrum (electrospray, m/e): M+H 485. 

Example 23 

5 6-Nitro-4-rf3-trifluoromcthylphenvnaminol-3-quinolinecarbonitrile 

A mixture of 10.6g (45.7mmol) of 4-cliloro-6-nitio-3-quinolinecartxMiitrile and 
8.82g (54.8mnK>l) of 3-(trifluoromethyl)aniline in 270 mL of ethanol was rcfluxed 
\mdec N2 for 5h. The reaction was diluted with ethanol, neutralized with satd sodium 

10 bicarbonate and evsqKirated. Hie residue was slurried with hexane, collected, washed 
with h^cane and water and dried in vacuo(60^) to give 10.9g of yellow solid* A 
2.00g sample was recrystallized from ethanol to give 1.20g of bright yellow solid; mp 
260-261OC, 

15 Example 24 

6-Amino-4-rf3-trifluoiT>methylphcnvnamino1-3-quinolinccarbonitrile 

A slurry of 6.00g(16.8mmol) of 6-nitro-4-[(3-trifluon>methylphenyl)amino]-3- 
quinolinecarbonitrile and 18.9g (83.3mmol) of SnCl2 dihydrate in 240 mL of ethanol 

20 was refluxed under N2 for Ih. After cooling to 25^Cj the reaction was diluted with ice 
water, neutralized with sodium bicarbonate and stirred for 2h. The product was 
extracted with chloroform, treated with Daico, dried(magnesium sulfate) and 
evaporated. The residue was filtered through silica gel(10% methanol in chloroform), 
ev^xnated and dried in vacuo(40OC) to give 4.87g of brown solid: mass spectrum 

25 (electrospray, nVe): M+H 329. 

Example 25 

N-r4-rf3-TrifluoronTethvlphenvl)amino1-3'-cvano-6-quinolinvl1-2-butvnamide 

30 Isobutyl chloroformate (1.56 g,11.4mmol) and N-methylmorpholine (L15 g, 
11.4mmol) were added to an ice cold solution of 0.961 g (11.4mmol) of 2-butynoic 
acid in 40mL of tetrahydrofiiran under N2. After stirring for lOmin, a solution of 

1.50g (4.57mmol) of 6-amino-4-[(3-trifluoromethylphenyl)aniino]-3-quinolinecartx>- 
nitrile in 12mL of tctrahydrofuran was added dropwise. After stirring at 25^C 
35 overnight, volatile material was rraioved and the residue was slurried in water and 
filtered. The crude product was washed 3 times with small portions of hot ethyl acetate 
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and then dried in vacuo (45^0 to give 0.831 g of yellow solid: mass spectrum 
(electrospray, w/c): M+H 395. 

Example 26 

5 3-Carfaethoxv-4-hvdrDxv-6,7-dimethoxyquinoline 

A mixture of 30.6 g of 4-aminoveiatiole and 43.2 g of diethyl ethoxymethylene- 
malonate was heated at 100 for 2 h and at 165**C for 0.75 h. The interanediate dius 
obtained was dissolved in 600 ml of diphoiyl ether, and the resulting solution was 
10 heated at reflux temperature for 2 h, cooled, and diluted with hexane. The resulting 
solid was filtered, washed with hexane followed by ether, and dried to provide the title 
compound as a brown solid, mp 275-285°C. 

Example 27 

15 3-Caifaethoxv-4-chloro-6.7-dimethoxvlquinoline 

A mixture of 28.8 g of 3-carbethoxy-4-hydroxy-6,7-dimethoxyquinoline and 16.6 ml 
of phosphorous oxychloride was stirred at 1 lO^C for 30 min, cooled to O^C, and treated 
widi a mixture of ice and ammcMiium hydroxide. The resulting grey solid was filtered, 
20 washed with water and ether, and dried, mp 147- 1 50^C. 

Example 28 

4-rf3-Bromophcnvl)aminol-6,7-dimethoxv-3-quinolinecarboxvlic Acid, Ethyl Ester 

25 A mixture of 14.8 g of 3-carbethoxy-4-chloro-6,7-dimethoxylquinoline, 9.46 g of 3- 
hromoaniline, 4.05 ml of pyridine, and 150 ml of ethanol was refluxed for 30 min, 
evaporated to remove ethanol, and partitioned with dichloromethane-aq sodium 
bicarbonate. The organic layer was washed with water, dried, and concentrated. The 
residue was recrystallized from ethanol to give a white solid, mp 155-158°C. 

30 

Example 29 

4-rf3-Bromophenvnaminol-6J-dimethoxv-3-quinolinecarboxvlic Acid 

A mixture of 13 g of 4-[(3-hromophenyl)amino]-3-quinolinecarboxylic acid, ethyl 
35 ester, 15 ml of 10 N sodium hydroxide, and 300 ml of ethanol was refluxed for 2 h. 
After evaporation of most ethanol, the residue was diluted with water and acidified with 
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sodium dihydrogen phosphate to pH 7. The resulting white solid was filt^^, washed 
with water, and dried, mp 282-285X. 

Example 30 

5 4-fG-BronK>phenvnaniinol-6J-diinethoxy-3-quinoli nf^aThnYamidg 

A mixtiire of 4.03 g of 4-[(3-hromophOTyl)aniino]-6,7-diinethoxy-3-quinoline- 
carboxylic acid» 3.24 g of carbonyldiiiniazole, and 100 ml of diniethylfomiamide was 
heated at 55 for 30 nn^ cooled to O^C, and saturated with ammonia gas. After wanning 
10 to 25 the resulting solution was stirred for 45 heated at 50, and evaporated to 
remove dimethylfonnamide. The residue was stirred with water, and the resulting solid 
was filtered, washed with water, and dried. Recrystallization from acetone gave a grey 
solid, tnp239-242^C. 

15 Example 31 

4-r(3-Bromophenvl)aminol-6.7-dimethoxy-3-quinolinecarbonitrile 

To a stirred mixture of 3.02 g of 4-[(3-bromophenyl)amino]-6,7-dimethoxy-3- 
quinolinecarboxamide, 2.43 ml of pyridine, and 22.5 ml of dichloromethane at (fC 

20 was added 3. 18 ml of trifluonoacetic anhydride during 3 min. The reaction mixture was 
wanned to 25^C, stirred for 60 min, and concentrated. The residue was dissolved in 38 
ml of methanol. The resulting solution was treated with 15 ml of 5 N NaOH at 25**C 
After 5 m the solution was acidified with carbon dioxide and evaporated ftee of 
methanol. The residue was partitioned with dichloromethane -water. The organic layer 

25 was washed with water, dried, and evqxjrated to give a white solid. Recrystallization 
firom ethyl acetate-hexane gave mp 224-228**C. 

Example 32 

Ethvl2-cyanO"3-(3.4-dimethoxyphenylamino)acrvlate 

30 

A mixture of 7.66 g of 4-aminoveratn)le, 8.49 g of ethyl ethoxymethylenecyanoacetate, 
and 20 ml of toluene was heated at 100°C for 90 min. The toluene was evaporated to 
give a solid, mp 150-155^C 
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Exampie 33 

1.4-Dihvdro-6JKlimethoxy-4-oxo-3K}uinolinecarbonitrile 

. A nuxtme of 40 g of ethyl 2K:yano-3-(3,4-diinethoxyphenylainino)a£nylate and L2 L 
5 of Dowtiienn® A was refluxed for 10 h, cooled, and diluted with hexane. The resulting 
solid was GLxered^ washed with hexane followed by dichloromethane, and dried; mp 
330-350^ (dec). 

Example 34 

10 4-Qiloro-6.7-dimethoxv -3-quinolinecarbonitrile 

A stirred mixture of 20 g of l,4-dihydn>-6,7-dimethoxy-4-oxo-3-quinolinecarbonitrilc 
and 87 ml of phosphorous oxydiloride was refluxed for 2 h, cooled^ and evapoiBted 
firee of volatile matter. The residue was stirred at 0°C with dichloromethane-water as 
15 solid sodium carbonate was added until the aqueous layer was pH 8. The organic layer 
was separated, washed with water, dried and concentrated. Recrystallizatim from 
dichloromethane gave a solid, mp 220-223^C. 

Example 35 

20 4-rf3-Fluorophcnvnaminol-6J-dimethoxv-3-quinolinecarbonitrilc 

A mixnire of LOO g of 4-chloro-6,7-dimethoxy-3-quinolinecarbonitrile, 0.89 g of 3- 
fluoroaniline, 0.32 ml of pyridine, and 12 ml of ethoxyethanol was stirred at reflux 
tonperature for 4 h. The mixture was cooled and partitioned with dichloromethane and 
25 aqueous sodium bicarbonate. The organic layer was washed with water, dried and 
evaporated. The residue was recrystallized from ethyl acetate to give a solid, mp 226- 
230°C 

Example 36 

30 Methyl 2-(dimethvlaminomcthvlcneamino)benzoatc 

To a stirred solutim of 7.56 g of methyl anthranilate in 50 ml of dimethylfonnamide at 
(fC was added 5.6 ml of phosphorous oxychloride during 15 m. The mixture was 
heated at 55 for 45 m, cooled to 0, and diluted with dichloromethane. The mixture was 
35 basified at 0°C by slow addition of cold IN NaOH to pH 9. The dichloromethane layer 
was separated, washed with water, dried and concentrated to an oil. 
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Example 37 

1 ,4-IMhydio-4-oxo-3-quinolinecaifaonitrile 

5 A stiired mixture of L03 g of methyl 2-(dimethylaminon^diyleneamino)benzoate, 0.54 
g of sodium methoxide, L04 ml of acetonitrile, and 10 ml of tolurae was lefluxed for 
18 h. The mixture was cooled, treated with water, and brought to pH 3 by addition of 
dilute HQ. The resulting solid was extracted with ethyl acetate. The extract was 
washed with wat^, dried and evaporated. The residue was recrystallized from ethanol 
10 to give a solid, mp 290-300'*C. 

Example 38 

4-(CyclohexvarninoV6.7-dimethoxv-3-quinolinecarbonitrilc 

15 A solution of 1.24g (5 mnwle) of 4-chloro-6,7-dimethoxy-3-quinolinecarbonitrile , 
1.14 ml (0.99g;10 mmole) of cyclohexylamine, and 0.4 ml (0.39g) of pyridine in 10 
ml of methyl celluosolve was refluxed in an oil bath at 148°C for 3 hours. The reaction 
was poured into 25 ml of saturated aqueous sodium bicarbonate, and the resulting solid 
was filtered. This solid was dissolved in methylene chloride, and the solution was 

20 passed through Magnesol. Hexanes were added to the filtrate, and this solution was 
evaporated on a hot plate until crystals formed. Cooling gave 1.54 g of 4- 
(cyclohexyamino)-6,7-dimethoxy-3-quinolinecarbonitrile melting at 193-195 °G mass 
spectrum (electrospray, tn/c): M+H 312.1. 

25 Example 39 

4-r(3-BroTnophenvl)aiDino1-6J-dihvdroxv-3-quinoliiiccarbonitrilc 

5.11 g of of 4-[(3-bromophwiyl)amino]-6,7-dimethoxy-3-quinolinecaTbonitrile and 
30.74 g of pyridine hydrochloride were intimately mixed and dien heated under 
30 nitrogen at 207 °C for an hour. On cooling the reaction was treated with about 100 ml 
of water and the solid was filtered This solid was digested with methyl cellusolve and 
washed with ether to give 3.00 g of 4-[(3-bromophenyl)arnino]-6,7-dihydroxy-3- 
quinolinecarbonitrile: mass spectrum (electrospray, ip/e): M+H 356, 358. 
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Example 40 

8-r(3-Bromophcnvnainino1-ri31-dioxolof4>5-g1auinoline-7-carb(mitr^ 

A mixture of 2.17g (6.09 mmole) of 4-[(3-bioiiK)phenyl)amino]-6,7-dihydioxy-3- 
5 quinolinecarbonitrile, 0.59ml (L18g; 9,14 mmole) of bromochloromethane and 2.98g 
(9.14 mmole) of cesium carbonate in 20 ml of N, N-dimethylfoimamide was heated 
and sdxred for 2 hours in an oil bath at 111%. The reaction was poured into 75 ml of 
water and extracted with four 50ml portions of n^thylene chloride. The combined 
methylene chloride extracts were washed with several portions of water. This solution 
10 was taken to an oil in vacuo and this was dissolved in ethyl acetate. This solution was 
washed repeatedly with water, then with brine. The solution was dried over anhydrous 
magnesium sulfate, and taken to a solid in vacuo to give 0.95 g of 8-[(3- 
hromophenyl)amino]-[l,3]-dioxolo[4,5-g]quinoline-7-carbonitrile, m.p. 201-205 °C: 
mass spectrum (electrospray, m/e): M+H 368.1, 370.1. 

15 

Example 41 

4-r(3-ChloTophenynaminol-6.7-dimcthoxy-3-quinolinecarbonitrile 

A mixture of 0.5 g of 4-chloro-6,7-dimethoxy-3-quinolinecarbonitrile, 0.51 g of 3- 
20 chlonoaniline, 0.16 ml of pyridine, and 6 ml of ethoxyethanol was stirred under 
nitrogen, at reflux tempCTature for 6 h. The mixture was cooled and partitioned with 
dichloromethane and aqueous sodium bicarbonate. The organic layer was washed with 
water, dried and evaporated. The residue was lecrystallized from ethyl acetate- hexanes 
to give 0.37 g of 4-[(3-chlorophenyl)ariiino]-6,7-diiiiethoxy-3-quinolinecarbonitrile as 
25 asoHd.mp214-217X. 

Example 42 

4-rf3-Trifluoromethvlphenvl)amino1-6J-dimethoxy'3-quinolinccarbonitrile 

30 A mixture of 1,24 g of 4-chloro-6,7-dimethoxy-3-quinolinecarbonitrile, 1.61 g of 3- 
tiifluoromethylaniline, 0.4 ml of pyridine, and 15 ml of ethoxyethanol was stirred, 
under nitrogen, at reflux temperature for 5 h. The mixture was cooled and partitioned 
with dichloromethane and aqueous sodium bicarbonate. The organic layer was washed 
with water, dried and evaporated. The residue was recrystallized finom ethyl acetacc- 

35 bexancs to give 1.34 g of 4-[(3-trifluororacthylphenyl)amino]-6,7-dimethoxy-3- 
quinolinecarbonitrile as a sohd, mp 190-193%. 
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Example 43 

4-rG.4-Dimethoxvphenvl)aimno1-6JKiimethoxy-3K}dnolinecar^ 

5 A mixtuie of 1.0 g of 4<hloro-67-dimethoxy-3-quinolinecaitK)nitiile, 1.22 g of 3,4- 
dimethoxyaniline, 0.32 ml of pyridine, and 12 ml of ethoxyethanol was stirred, imdor 
nitrogen, at reflux tenq)erature for 5 h. The noixture was cooled and partitioned with 
dichloromethane and aqueous sodium bicarbonate. Hie organic layer was washed with 
water, dried and evaporated. The residue was recrystallized from ethyl acetate to give 
10 0.96 g of 4-[(3,4-dimethoxyphenyl)aniino]-6,7-diinethoxy-3-quinolinecaibonitrile as a 
solid, mp 230-240*'C. 

Example 44 

4-rfMethvlphenvDaminol-6J-dimethoxv-3-quinolinecarbonitrile 

A mixture of 0.86 g of 4-chloro-6,7-<iiniethoxy-3-quinolinecarbonitrile, 0.86 g of N- 
methylaniline, 0.32 ml of pyridine, and 12 ml of ethoxyethanol was stirred, under 
nitrogen, at reflux temporature for 24 h. The mixture was cooled and partitioned with 
dichloromethane and aqueous sodium bicarbonate. The organic layer was washed with 
20 water, dried and evaporated. The residue was recrystallized from ethyl acetate-hexanes 
to give 0.54 g of 4-[(methylphenyl)aniino]-6,7-dimethoxy-3-quinolinecarbonitrile as a 
solid, mp 137-141°C. 

Example 45 

25 4-r(3-Cvanophenvl)amino1-6.7-dimcthoxv-3-quinolinecarbonitrile 

A mixture of 0.5 g of 4-chloro-6,7-dimethoxy-3-quinolinecarbonitrile, 0.47 g of 3- 
aminobenzonitrile, 0.16 ml of pyridine, and 12 ml of ethoxyethanol was stirred, under 
nitrogen, at reflux tanperature for 22 h. The mixture was cooled and partitioned with 
30 dichloromethane and aqueous sodium bicarbonate. The organic layer was washed with 
water, dried and evaporated. The residue was recrystallized from ethyl acetate-hexanes 
to give 0.59 g of 4-[(3-cyanophenyl)amino]-6,7-dimethoxy-3-quinolinecarbonitrile 
as a solid, mp 285-288°C. 
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Example 46 

4-f(4-Huorophenvnamino]-6J^imethoxy"3-quinolinccai^ 

A mixture of 0.5 g of 4<Mon)-6J-<iiiiiethoxy-3-quinolinecarlx)nitrU 0.44 g of 4- 
5 fluoToaniline, 0.16 ml of pyridine, and 6 ml of ethoxyethanol was sdrred, under 
nitrogen, at reflux teirq)e]:ature for 4 h. The mixture was cooled and partitioned with 
dichlonHnethane and aqueous sodium bicarbonate. The organic layer was washed with 
water, dried and evaporated. The residue was recrystallized from ethyl acetate to give 
0*59 g erf 4-[(4-fluorophenyl)amino]-6,7-dimethoxy-3-<iuinolinecarbonitrile 
10 asasoUd,mp282-285X. 

Example 47 

4-rf3-Bn>mophenvnaminol'6J-dicthoxy-3-quinolinecarfaonitrile 

15 A mixture of 0.36 g of 4-[(3-hromophenyl)amino]-6,7-dihydroxy-3-quinoline- 
carbonitrile, 0.32 ml of ethyl iodide and 0.55 g of potassium carbonate in 4 ml of 
dimethylsulfoxide was stirred for 3 hours in an oil bath with headng. Most of the 
solvent was renxived at reduced pressure. The mixture was mixed with ethyl acetate 
and water. The organic layer was washed with water and dried over magnesium 

20 sulfate. Solvent was removed to give 0.23 g of 4-[(3-bromophenyl)amino]-6,7- 
diethoxy-3-quinolinecarbonitrile which after recrystallization from ethyl acmte gave 
mp = 173-175-C. 

Example 48 

25 4-rf3-(hydroxvmethvnphcnvDaniino1-6.7KKmethoxy-3-quinolinecarbonitrile 

A mixture of 1.0 g of 4-chloro-6,7-dimethoxy-3-quinolinecarbonitrile, 0.98 g of 3- 
aminobenzyl alcohol, 0.32 ml of pyridine, and 12 ml of ethoxyethanol was stirred, 
under nitrogen, at reflux temperature for 3 h. The mixture was cooled and partitioned 
30 with dichloromethane and aqueous sodium bicarbonate. The organic layer was washed 
with water, dried and evaporated. The residue was washed with hot methanol to give 
1.16 g of 4-[(3-(hydroxyitiethyl)phenyl)amino]-6,7-dimetiioxy-3-quinolinecarbonitrile 
as a solid, mp 250-255°C. 
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Example 49 

4-f3-BromophenoxvV^7Kiimcthoxv-3K}iunolinecarbonitrile 

A mixture of 0.16 g of 88% KOH and 1.73 g of 3-hromophcnol at 50°C was treated 
5 with 0,50 g of 4^chloiX)-6,7KiiiDethoxy-3K}uinolinecarbonitrile. The resulting mixture 
was healed to 170°C during 30 rain, cooled, and treated at 0^ with 40 ml of O.IN 
NaOR The solid which resulted was filtered, washed with water, and dissolved in 
aiethylene chloride. The solution was washed with 0.5 N NaOH and water, dried, and 
concentrated The resulting solid was recrystallized frcnn mediylene chloride-hexane to 
10 pve 4'(3-bromophenoxy)-6,7-dimethoxy-3-quinolinecarbonitrile as a white solid, 
mpl87-190X. 

Example 50 

4-rf4-Bromophenvnsulfanyll-6,7-dimethoxv-3-quinolinecarbcHiitrile 

15 

To 1.89 g of 4-hromothiophenol at 25 under argon was added 0.16 g of 88% KOH. 
The resulting mixture was heated at SS^'C for 15 minutes, treated with 0.50 g of 4- 
chloro-6,7-dimethoxy-3-quinolinecarbonitrile, and heated at 140^C for 1 hour and 
160°C for 15 minutes. The mixture was cooled and stirred at 0°C with 40 ml of 0.1 N 
20 NaOH. The resulting solid was filtered, washed with water, and dissolved in 
methylene chloride. The solution was washed with 0.2 N NaOH and water, dried, and 
concentrated. The residue which resulted was recrystallized from ethyl acetate to give 
4-[(3-bromcphenyl)sulfanyl]-6,7-dimethoxy-3-quinolinecarbonitrile as a an off-white 
solid, mp 173-175°C 

25 

Example 51 

N-f4"rf3-Bromophenvl)aminol-3-cyano -6-quinolinvn-3(E)-chloro-2-prapcnamide 

and 
Example 52 

30 N-r4-r(3-Bromophenynamino1-3-cyano -6-quinolinyll-3(2D-chlon>-2-propenamide 

A mixture of 3 g (28.2 mmol) of ci^-3-chloro acrylic acid and 3.3 ml (37.5 mmol) of 
oxalyl chloride in 30 ml of methylene chloride containing one drop of 
dimethylformamide was stirred for 2.5 hours. The solvent was rmioved to give the 
35 acid chloride as a mixture of cis and trans isomers. 
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To a solution of 0.5 g (L5 mmol) of 6-aniino-4-[(3-bromophenyl)arnino]-3- 
quinolinecarbonitrile and 0.24 g (L8 mmol) of N»N-<liisopropylethyIamine in 5 ml 
t^rahydrofitran was added at O^C, under nitrogen, with stirring, 0.21 g (1 .7 innu>l) of 
3-chloTO acryloyi chloride isomer mixture over a 4 minute period. After 40 min at O^C, 
5 the solution was diluted with ether. The solid was collected and dissolved in a mixture 
of tetrahydioAiran and ethyl acetate. The mixture was washed with brine and then dried 
over magnesium sulfate. The solvit was removed. The residue was chromatographed 
on ^ca gel eluted with chloiofofm-ethyl acetate. Two products were obtained, llie 
less polar product is N-[4-[(3-bromophenyl)amino]-3-cyano-6-quinolinyI]-3(E)-chloro- 
10 2-propenamide: mass spectrum (electrospray, m/c): M+H 424.9,427.0. The more polar 
product is N-[4-[(3-bn)iiK)phenyl)an3ino]-3-cyano-6-quinolinyl]-3(Z)-chlQro-2- 
propenamide: mass spectrum (electrospray, nVe): M+H 425.0,427-0. 

Example 53 

15 N-r4-r(3-Bromophenvnaminol-3-cvano -6-<iuinolinvll-2-methvl-2-propcnamide 



To a solution of 0.5 g (1.48 mmol) of 6-amino-4-[(3-bromophenyI)amino]-3- 
quinolinecarbonitrile and 0.194 g (1.92 mmol) of triethylamine in 6 ml tetrahydrofuran 
was added at 0°C under nitrogen, with stirring, 0.21 g (1.92 miiK>l) of 2-methyl 
20 acryloyi chloride over a 10 minute period. The solution was stirred at room temperature 
overnight The mixture was poured into water. The solid was collected and air dried. 
The solid was washed with bioling ethyl acetate and air dried giving 0.32 g of N-[4- 
[(3-broinophenyl)aniino]-3-cyano-6-quinolinyl]-2-methyl-2-propenaniide : mass 
spectrum (electrospray, m/c): M+H 407, 409. 

25 

Example 54 

N-r4-rf3.4-E>ibromophenvnaininol-3-cvano-6-quinolinvll-2-propenamide 

To a solution of 0.75 g (1.79 mmol) of 6-aniino-4-[(3,4-dibromophcnyl)amino]-3- 
30 quinolinecarbonitrile and 0.22 g (2.15 mmol) of oiethylamine in 10 mL of tetrahydro- 
furan was added dropwise 0.195 g (2.15 mmol) of acryloyi chloride. After stirring 
overnight at 25^C, volatile material was removed and the residue was slurried in water 
and solid was collected. The crude product was washed with boiling ethyl acetate dried 
in vacuo (50^) to give 0.609 g of brown solid: high resolution mass ^ectrum (m/e): 
35 470.9457. 
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Example 55 

N-r4-rf 5-brDmo-3-pyridinvnamino1 -6 J-dimethoxy-3^uinolinecaTbonitrile 

A mixture of 249 mg (1 mmole) of 3-cyaiio-4-chloro-6J-dimethoxy quinoline, 346 mg 
5 (2 mmoles) of 3-amiiK)-5-broino pyridine and 20 mg (about 0.1 mmole) of p-toluene- 
sulfonic add monohydrate in 5 ml of 2-methoxy ethanol was stined and refluxed in an 
oil bath at 153**C for 7 hours. On cooling overnight to room tenq>erature, die solid was 
filtered and washed with ethanol, then with ether to give 287 mg (74.5%) of N-[4-[(5- 
hromo-3-_pyridinyl)aniino] -6J-dimethoxy-3-quinolinecarbonitrile, which melted at 
10 272-275"* C. mass spectrum (elcctrospray, m/e) M+H = 384.9, 386.8. 

Example 56 

4-rG-Bromophcnvnarriino1-6.7-bisfniethoxyniethoxvV3-quinolinecarbonitrile 

15 A mixtme of 0.36 g of 4-[(3-hromophcnyl)amino]-6,7-dihydiDxy-3-quinolinecaibo- 
nitiile, 0.30 ml of 2-chloromethyl methyl ether and 0.55 g of potassium carbcmaie in 
4 ml of dimethylformamide was stirred for 6 hours at 0**C Most of the solvent was 
removed at reduced pressure. The mixture was mixed with ethyl acetate and water and 
the pH was adjusted to 8 with dilute hydrochloric acid. The organic layer was washed 

20 with water and dried over magnesium sulfate. Solvent was removed to give 4-[(3- 
hromophenyl)arnino]-6,7-bis(methoxymethoxy)-3-quinolinecarbonitrile which was 
purified by column chromatography on silica gel. : mass spectrum (elcctrospray, in/e): 
M-i-H 356, 358. 

25 Example 57 

N-r4-rf3-Bromophenvnaminol-3-cvano-6-quinolinvll-4-hvdroxy-2-butvnamide 

Isobutyl chloroformate(0.214g, 1.57mmol) and N-methylmorpholine(0.190g, 
1.88mmol) were added to an ice cold solution of 0.336g (1.57mmol) of 4-(tert-butyl- 
30 dimethyl-silanyloxy)-2-butjmoic acid in 15mL of tetrahydrofuran under N2. After 

stirring for 3(hmn, it was transferred to an additional funnel plugged with a glass wool 
and added dropwise to a solution of 0.4g (l.lSmmol) of 6-amino-4-[(3-biomo- 
phenyl)amino]-3-quinolinecarbonitrile in 3mL of tetrahydrofuran and 1.5ml of 
pyridine. Hie mixture was stirred at 25^C for Ih. The reaction solution was poured 
35 into ethyl acetate and washed with saturated sodium bicarbonate and brine. The product 
was collected and purified by flash column chromatography (60% ethyl acetate in 
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hexane) to give 0.220g of N-[4-[(3-Broniophenyl)ainino]-3-cyano-6Kiuinolinyl]-4- 
(tm-butyl-dimethylsiIanyloxy)-2-butynainide as a yellow solid (35%); ESMS mfz 
535.1 (M+H^; mpOC(dec). 

5 N-[4-[(3-Bromophenyl)aniino]-3K:yana^-quinolinyl]-4-(te^ 

oxy)-2-butynaimde (0.120g, 0^24inmol) vas dissolved in a 75nA solution (acetic 
add'tetrahydix>fuian:wat^3:l:l) and stirred ovemig}it at 25^C. The leacdcm was 
pouied into ethyl acetate and washed with saturated sodium bicarbo The 
piodua was collected, washed with ethyl acetate, and dried in vacuo to give 0.085g of 
10 yeUow solid (90%); ESMS m/z 421.2 (M+H*^; mp 253-254 oC(dec). 

Example 58 

N-r4-ff3-BTomophenvl)amino1-3K:vano-6^uinolinyll-4-nioiphoUno-2-bu 

15 Isobutyl chlOToformate (0.161 g, 1.18 mmol) and N-methyhnorphoIine (0.150 g, 
1,48 mmol) were added to an ice cold solution of 0.250g (1.48mmoI) of 4^ 
marpholino-2-butynoic add in lOmL of tetrahydiofuran under N2. After stirring for 

30min, a solution of 0.250g (0.74mmol) of 6-ainino-4-[(3-bromophenyl)amino]-3- 
quinolinecarbonitrile in 8mL of pyridine was added and the mixture was stirred at O^C 
20 for 2h. The reaction was quenched with ice water and then poured into saturated 
sodium bicarbonate and brine. The product was collected, washed with ethyl acetate, 
and dried in vacuo to give 0.096g (27%) of yellow solid; ESMS m/x 490.1 (M+H^); 
mp 112-115 

25 Example 59 

N-r4-rf3-Bn>mophcnyl)aimnol-3-cvano-6-quinolinvn-4-dimethvlamino-2-butynamide 

Isobutyl chloroformate (0.260g, 1.91mmol) and N-methylmcMpholine (0,594g, 
5.88mmol) were added to an ice cold solution of 0.370g (2.94mmol) of 4- 
30 dimethylamino-2-butynoic acid in 50mL of tetrahydrofuran under N2. Afta* stirring 

for 30min, a solution of 0.500g (01.47mmol) of 6-amino-4-[(3-bromophenyl)araino]- 
3-quinolinecarbonitrile in lOmL of pyridine was added and the mixture was stirred at 
O^C for 2h. The reaction was quenched with ice water, and then poured into saturated 
sodium bicarbonate and brine. The product was collected, washed with ethyl acetate, 
35 and dried in vacuo to give 0.144g (21%) of yeUow solid; ESMS miz 448.0 (M+H"); 
mp 114-118 
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Example 60 

N-r4-r(3-Biomophenvnainino1-3-<ryano-6-quinolinvn^ 

5 Isobutyl chlorofonnate (0.410g, 3.0mmol) and N-n^thylmorpholine (0.9 lOg, 
9.QmiiK>I) were added to an ioe cold solution of 0.680g (6.()itiniol) of 4-m^oxy-2- 
butynoic add in 2()mL of tetrahydrofiiran under N2. After sdrring for 3Qmin, a solution 

of 0.500g (01.47mniol) of 6-amino-4-[(3-bromophenyl)anrino]-3-quinolinecarbonitrile 
in IQmLof pyridine was added and the nuxmre was stirred at 0^ for 2h. The reaction 
10 was quenched with ice water, and then poured into saturated sodium bicarbonate and 
brine. The product was collected, wadied with ethyl acetate, and dried in vacuo to give 
0.200g (35%) of yellow solid; ESMS in/z 435.1 (M+H*); mp 198-202 oc(dec). 

Example 61 

15 4-(3-BTomophenvltnethylaminoV6J-diethoxv-3-quinolinecarbonitrile 

A stirred mixture of 4-chloro-6J-diethoxy-3-quinolinecarbonitrile (0.69 g, 2.5 mmol), 
3-bromobenzyIamine (0.78 g, 3.5 mmol), diisopropylethyl amine (1.05 ml, 6.0 
mmol), and 7.5 ml of ethoxyethanol was refluxed for 4 h, cooled, and stirred with a 
20 mixture of hexane and water containing 0.4 g of potassium carbonate for 3 h. The 
resulting solid was filtered, washed with water, and dried. Recrystallization from 
acetone- hexane gave 0.73 g of off-white solid, mp 156-159°C. 

Example 62 

25 4-f3-PhcnylmethylaminoV6.7-diethoxy-3-quinolinecarfaonitrile 

In die manner of Example 61 reaction of 4-chlOTo-6,7-diethoxy-3-quinolinecarbonitrile 
with benzylamine gave the tide compound as an off-white solid, mp 150-153^C. 

30 Example 63 

4-G.4-DimcthoxyphenylmethylarriinoV6.7-diethoxy-3-quinohnecarbonitrile 

In the manner of Exanq)le 61 reaction of 4-chlQro-6,7-diethoxy-3-quinolinecarbonitrile 
with 3,4-dimethoxybenzylamine gave the tide conqx)und as a tan solid, mp 200-204^C, 
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Example 64 

4-G.4-DicMaityhenvlmethvlaiirinoV6J'<liethoxv-3Kim 

In the manner of Example 61 reaction of 4-cWoTO-6,7-diethoxy-3-quinolinecarbcMiitrile 
5 with 3,4-dichlon)benzylamine gave the title compound as a tan solid, mp 163-165^C. 

Example 65 

4-Methoxy-but-2-enoic acid f4-(3-bn3mo-phenylanmnoV3-cyano-quinolin-6-Yn -flmidft 

10 To a solution of 1.0 g (2.95 mwoY) of of 6-amino-4-[(3-bTomophenyl)amino]-3- 
quinoIinecarlxHiitrile and 0.57 g (4.42 mmol) of diisopropylethyl amine at (fC with 
stirring was added 0.43 g (3.24 tnnool) of 4-methoxycrotonyl chloride. After 1.5 hr at 
O^C the mixture was poured into a saturated solution of sodium bicartxxiate and then 
extracted with ethyl acetate. The organic solution was dried over magnesium sulfate and 

15 the sovent was removed- The residue was recrystallized from 1-butanol giving 1.3 g of 
4-Methoxy-but-2-enoic add [4-(3-bromo-phenylamino)-3-cyano- quinolin-6-yl]-amide 
as a yellow solid: mass spectrum (elcctrospray, m/e,): M+H 436.4, 438.9. 

Example 66 

20 4-f 3-Chloro-propoxy V5-methoxy -benzoic acid methvl ester 

A mixture of 102.4 g (411.7 mmol) of 3-chloropn)pyl p-toluene sulfonate, 75 g (411.7 
mmol) of 4-hydroxy-5-meflioxy -benzoic acid methyl ester, 75.7 g (547.5 mmol) of 
potassium carbonate, and 1.66 g (4. 1 mmol) of methyl-tricapiyl ammonium chloride in 
25 900 ml of acetone was stirred r^idly at reflux for 18 hr. The mixture was filt^ed and 
the solvent was removed giving 106 g of the tile compound after recrystallization from 
a chloroform-hexane mixture. 

Example 67 

30 4-f2-Chloro-ethoxyV5-methoxv -benzoic acid methyl ester 

By using an idratical method as above 77 g of 4-hydroxy-5-methoxy -benzoic add 
methyl ester, 99.2 g of 2-chIorocthyl p-toluene sulfonate, 77.7 g of potassium 
carbonate, and 1.7 g (4.1 nunol) of methyl-tricapryl amnionium chloride was converted 
35 to 91.6 g of the title compound: mass spectrum (electrospray, rn/e,): M+H 245.0 
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Exampl 68 

4'G-CMoro-prDpoxvV5-metiioxV"2-nitro-benzoic acid mcthvl ester 

To a solution of 100 g (386.5 mmol) 4-(3-chloro-propoxy)-5-methoxy -boizoic add 
5 methyl esterin 300 ml acetic acid was added diopwise 100 ml of 70% nitric acid. The 
mixture was heated to 50^ for 1 far and thai poured into ice water. The mixture was 
detracted with chloroform. The organic solution was washed with dilute sodium 
hydroxide and then dried over magnesium sulfate. The solvent was removed. Edier 
was added an the mixture was stirred until solid was deposited The solid was collected 
10 by filtration giving 98 g of 4-(3-Chloro-propoxy)-5-methoxy-2-nitro-benzoic add 
methyl ester as white crystals : mass spectrum (electrospray, ro/o,): M+H 303.8; 
2M+NH4 623.9. 

Example 69 

15 2-Chloro-ethoxvV5-methoxv-2-nitTD-bcnzoic add methvl ester 

By using an idratical method as above 85 g of 4-(2-Chloro-ethoxy)-5-methoxy - 
benzoic add methyl ester was nitrated to give 72 g of the title compound: mass 
spectrum (electrospray, m/e,): 2M+NH4 595.89 

20 

Example 70 

2-Amino-4-f 3-chloro-pTDpoxv)-5-mcthoxv-benzoic add methvl ester 

A mixture of 91 g (299.6 mmol) of 4-(3-chlQro-propoxy)-5-methoxy-2-nitro-benzoic 
25 acid methyl ester and 55.2 g (988.8 mmol) of iron was mechanically stirred at reflux in 
a mixture containing 60.1 g ammonium chloride, 500 ml water, and 1300 ml methanol 
for 5.5 hr. The mixture was concentrated and mixed with ethyl acetate. The organic 
solution was washed with water and saturated sodium bicarbonate. The solution was 
dried over magnesium sulfate and filtered through a short column of siUca gel The 
30 solvent was removed and the residue mixed with 3(K) ml of ether-hexane 2:1. After 
standing 73.9 g of the tide compound was obtained as a pink solid : mass spectrum 
(electrospray, m/e): 2M-Ha+H 51 1.0; M+H 273.8 
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Example 71 

2- Amino-4-(2-chIoro-ethoxy VS-methoxv-benzpic add mcthvl ester 

A mixture of 68.2 g (235.4 mmol) of 4-(2-chloro-ethoxy)-5-methoxy-2-nitro-bCTzoic 
5 add methyl cstCT and 52.6 g (941.8 mmol) of iron was medianically stined at reflux in 
a mixture containing 62.9 g ammonium chloride, 393 ml water, and 1021 ml methanol 
for 15 hr. The mixture was concMtrated and mixed with ethyl acetate. The organic 
solution was washed widi wat^ and saturated sodium bicarbonate. The solution was 
dried over magnesium sulfate and filtered through a short column of silica gel. The 
10 solution was concratrated to 200 ml and diluted with 250 of hot hexane. After standing 
47.7 g of the tide compound was obtained as a solid : mass spectrum (electrospray, 
m/e) M+H 259.8. 

Example 72 

15 7-f2-ChlorO"ethoxy)-4-hydroxy>6-methoxv-quinolinc-3-carbonitriIe 

A mixture of 25 g (96.3 mmol) of 2-aniino-4-(2-chlQro-ethoxy)-5-methoxy-benzoic 
add methyl ester and 17.2 g (144.4 mmol) of dimethyformamide dimethyacetal was 
heated to reflux for 1.5 hr. Excess reagents were removed at reduced pressure leaving 

20 30.3 g of a residue which was dissolved in 350 ml of tetrahydrofuran. 

In a separate flask, to a stirred solution of 80.9 ml of 2.5M n-butyl lithium in hexane in 
300 ml of tetrahydrofuran at -78'*C was added dropwise 8.3 g (202.1 mmol) of 
acetonitrile over 40 min. After 30 min, the above solution of amidine was added 
dropwise over 45 min at -78**C After 1 hr, 27.5 ml of acetic add was added and the 

25 mixture was allow to warm to room ten:q)erature. The solvent was ranoved and water 
was added. Solid was collected by filtration and washed with water and ether. After 
drying in vacunm, 18.5 g of the title compound was obtained as a tan powder mass 
spectrum (electrospray, nVe) M+H 278.8. 

30 Example 73 

7-(3-Chloro-prDpoxvV4-hvdroxv-6-methoxv-quinoline-3-carbonitrile 

By using the above method, starting with 6.01 g of the corresponding amidine, 1.58 g 
of acetonitrile, and 15.35 ml of n-butyl lithium solution, 3.7 g of the tide compound 
35 was obtained as a tan powder mass spectrum (electrospray, m/e) M+H 292.8; 2M+H 
584.2 
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Example 74 

7-0-ChIoTO-pTopoxvV4^hloTO-6-metfaoxy-quinoline-3- 

5 A xnixtuie of 3.5 g (12 mmol) of 7-(3-chlon)-propoxy)-4-hydroxy-6-mcthoxy- 
quinoline-3-carbonitiile and 28 ml of phosphorous oxychloride was refluxed for LS 
hr. Excess reagent was removed at reduced pressure. The residue was mixed with ice 
cold dilute sodium hydroxide and ethyl acetate. The mixture was extracted with a 
combinadon of ethyl acetate and tetrahydrofuran. Ihe combined extracts were washed 
10 with a saturated soludcm of sodium bicarbonate, dried over magnesium sulfate, and 
filter through a short colun:m of silica gel. Solvents were removed giving 3.2 g of the 
tide compound as a pink solid that is used with additional purificadon. 

Example 75 

15 7-f3-Chloro-ethoxyV4-^hloro-6-methoxy-quinoline-3-carbonitri 

A solution of 8 g (28.7 nunol) of 7-(3-chlorx>-ethoxy)-4-hydroxy-6-methoxy-quinoline- 
3-carbonitrile and 18.2 g (143.5 mmol) of oxalyl chloride in 80 ml of methylene 
chloride contaiiung 0.26 g of dimethylformamide was stirred at reflux for 2.5 hr. The 
20 solvent was removed. The residue was mixed with cold dilute sodium hydroxide and 
extracted several time with ethyl acetate and tetrahydrofuran. The combined extracts 
were dried over magnesium sulfate and the solution was passed through a short silica 
gd column. The solvents were removed giving 6.0 g of the tide compound as an off- 
white solid that is used without additional purificadon. 

25 

Example 76 

4-(4-Chloro-2-fluoro-phcnylaminoV7-(3-chloro-propoxv)-6- 
metfaoxy-quinoline-S-carbonitrile 

30 A mixture of 3.1 g (9.96 mmol) of 7-(3-Chloro-prq>oxy)-4-chloro-6-methoxy- 
quinoIine-3-carbonitriIe, 1.6 g (10.96 mmol) of 4-chlorx>-2-fluoro-aniline, and 1.2 g 
(10 mmol) of pyridine hydrochloride in 31 ml of 2-ethoxyethanol was stirred at reflux 
for 1.5 hr. The mixture was poured into saturated sodium bicarbonate solution and 
extracted with ethyl acetate. The organic solution was dried and solvent was removed. 

35 The residue was purified on a silica gel column eluting with chloroform-ether mixtures 
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to give 2.88 g of the title compound as an off-white solid powder mass spectrum 
(electrospray, m/e) M+H 419.7. 



By using the above method, starting with 3 g of 7-(2-chlQro^oxy)-4-chloro-6- 
metboxy-quinoline-3-caiixMiitrile, L37 g of 3-hydroxy-4-niethyl-aniline, and 1.2 g of 
10 pyridine hydrochloride in 31 ml of 2-ethoxyethanol, 2.6 g of the tide compound was 
obtained as a crystalline solid: mass spectrum (electrospray, m/e) M+H 383.9. 



By using the above method, starting with 3 g of 7-(3-chloio-propxy)-4-chlon>-6- 
methoxy-quinoline-3-carbonitiile, 2.35 g of the methyl carbonate of 4-chlon)-2-£luQro- 
5-hydroxy-aniline, and 1.1 g of pyridine hydrochloride in 30 ml of 2-ethoxyethanol, 
20 1.7 g of the title compound was obtained as a crystalline solid: mass spectrum 
(electrospray, nVe) M+H 435.8, 437.8. 



By using the above method, starting with 3 g of 7-(2-chloro-ethoxy)-4-chloro-6- 
methoxy-quinoline-3-carbonitrile, 2.46 g of the methyl carbonate of 4-chlon>2-fluoro- 
5-hydroxy-aniline, and 1.18 g of pyridine hydrochloride in 31 ml of 2-ethoxyethanol, 
30 2.2 g of the tide compound was obtained as a tan solid: mass spectrum (electrospray, 
no/e) M+H 421.9. 



5 



Example 77 

7-(2-CMoro-ethoxy)-4-f3-hvdroxv-4-methvl-phCTvlarnino>-6- 
methoxy-quinoline-3-carfaonitrile 



15 



Example 78 

4-(4-Chloio-2-fluoro-5-hvdroxv-DhcnvlaminoV7-f3-K:hlOTo- 
propoxvV6-methoxv-quinoline-3-carbonitrile 



25 



Example 79 

4-f4-C^loro-2-fluoro-5-hydroxy-phenvlaniinoV7-(2-chloro- 
ethoxv)-6-metfaoxy-quinolinc-3-carbonitrilc 
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Example 80 

4-f4-CMora-2-fluoro-phenviaininoV7-G-dimethvlamino- 
propoxyV6-methoxy-quinotiae-3-carbonitrile 

5 A mixture of 1 g (2.38mmol) of 4-(4-ChlQro-2-fluoTo-phenylamino)-7-(3-cMoro- 
piopoxy>-6-methoxy-quinoIine-3-carfoonitiile and 0.07 g of sodium iodide in 17.85 ml 
of 2M dimethylamine in tetrahydiofiiran was placed in a sealed tube and heated to 
12SX for 3.5 hr. The solvent was removed and die residue was mixed with wami ethyl 
acetate and saturated sodium bicarbonate soludcm. The organic layer was separated and 
10 dried over magnesium sulfate. Solvent was removed and ether was added. One 
standing, the crystals were deposited giving 0.93 g of the tide compound as a white 
solid: mass spectrum (electrospray, m/e) M+H 428.9. 

Example 81 

15 4-(4-Chloro-2-fluoro-phenylaniinoV6-mcthoxv-7- 
f3-morpholin-4-vl-propoxyVquinoline-3-carbonitrile 

A mixture of 1 g (2.38mmol) of 4-(4-Chloro-2-fluorD-phenylamino>7-(3-chloro- 
propoxy)-6-methoxy-quinoline-3-carbonitrile, 3.1 g (35.7 mmol) of morpholine, and 

20 0.07 g of sodium iodide in 20 ml ethylene glycol dimethyl ether rcfluxed for 7 hr. The 
solvent was removed and the residue was mixed with warm ethyl acetate and saturated 
sodium bicarbonate solution. The organic lay^ was separated and dried over 
magnesium sulfate. Solvent was removed and ether-hexane was added. One standing, 
the crystals were deposited giving 1.1 g of the title compound as a off-white solid: 

25 mass spectrum (electrospray, m/e) M+H 470.9. 

Example 82 

7-f2-Dimethvlamino-ethoxyV4-(3-hvdroxv-4-methvl- 
phenylatninoV6-methoxy-quinoline-3-carbomtrile 

30 

A mixture of 1 g (2.38mmol) of 7-(2-chloro-ethoxy)-4-(3-hydroxy-4-methyl- 
phenylamino)-6-methoxy-quinoline-3-carbonitrile and 0.078 g of sodium iodide in 
19.5 ml of 2M dimethylamine in tetrahydrofiiran was placed in a sealed tube and heated 
to 125^C for 14 hr. The solvent was removed and the residue was mixed with warm 
35 ethyl acmte and saturated sodium bicarbonate solution. The organic layer was 
separated and dried over magnesium sulfate. Solvent was removed and the residue was 
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chicmatographed on silica gel dudng with ethyl acetate-metha]K>l-triethylaiiiine 
70:30:2.5 giving 0.89 g of the title compound as a light yellow solid: mass spectrum 
(electrospray, tn/c) M+H 393.0; (M+2H)^^ 196.9. 



5 Example 83 

4-f3-HydrDxv-4-methvl-phenvlamino)-6-methoxv*7- 
f2-morpholin-4-vl-ethoxyVquinoline-3-caTbonitrile 

A mixture of 1 g (2.38mmol) of 7-(2-chloro-ethoxy)-4-(3-hydioxy-4-methyl- 
10 phenylaniino)-6-naethoxy-quinoline-3-carbonitrile, 3.4 g (39 nunol) of moipholine, and 
0.08 g of sodiiun iodide in 22 ml ethylene glycol dimethyl ether refluxed for 34 hr. Ihe 
solvent was removed and the residue was mixed with warm ethyl acetate and saturated 
sodium bicarbonate solution. The organic layer was separated and dried ova- 
magnesium sulfate. Solvent was removed and the residue was chromatographed on 
15 silica gel eluting with ethyl acetate-metfaanol-triethylamine 70:30:2.5 giving 1.05 of the 
tide cotnpound as a light orange solid: mass spectrum (electrospray, m/o) M+H 435.0; 
(M+2H)*^ 218.0. 

Example 84 

20 4-(4-Chloro-2-fluoro-5-hydroxy-phenvlaniino)-7-(3-dimethylaniino- 

propoxyV6-mcthoxy-quinoline-3-carbonitrilc 

A mixture of 0.8 g (1.83 mmol) of 4-(4-chloro-2-fluoro-5-hydroxy-phenylamino)-7- 
(3-chloro-propoxy)-6-mcthoxy-quinoline-3-carbonitrile and 0.055 g of sodium iodide 

25 in 15.6 ml of 2M dimediylamine in tetrahydrofuran was placed in a sealed tube and 
heated to 125°C for 2.5 hr. The solvent was removed and the residue was mbeed with 
warm ethyl acetate and saturated sodium bicarbonate solution. The organic laya* was 
separated and dried over magnesium sulfate. Solvent was removed and the residue was 
treated with with ethyl acetate-etho* depositing a solid and giving 0.51 g of the tide 

30 compound as a off-white solid: mass spectrum (electrospray, m/e) M+H 445.0; 
(M+2H)*^ 243.4. 
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Example 85 

4-f4-Chloro-2-fluoro-5-hydroxy-phenvlaminoV6-methoxv-7- 
f3-moiphoUn-4-vl-propoxvVqiiinoline-3-carfaonitrile 



5 A mixturc of 0.8 g (1.83 inmol) of 4-(4-cMon>-2-fluoro-5-hydn>xy-phenylamino)-7- 
(3K;Uora-propoxy)-6-methoxyKiiiinolme^3-carbonitiile, 2.4 g (27.5 mmol) of 
morpholine, and 0.11 g of sodium iodide in 15 ml ethylme glycol dimediyl edier 
icfluxed for 7 hr. The solvwit was ranoved and die residue was mixed with warm ethyl 
acetate and saturated sodium bicarbonate sduticm. The organic layer was separated and 
10 dried over magnesium sulfate. Solvent was removed and the residue was iccrystallized 
from ethyl acetate-carbon tetraddodde giving 0.63 of the tide compound as a li^t tan 
solid: mass spectrum (electrospray, m/e) M+H 487.0; (M+2H)*^ 243.9. 



A mixture of 0.8 g (1.83 mmol) of 4-(4-chloro-2-fluoro-5-hydroxy-phenylamino)-7- 
(2-chloro-ethoxy)-6-methoxy-quinoline-3-carbonitrile and 0.11 g of sodium iodide in 
20 16. 1 ml of 2M dimethylamine in tetrahydrofuran was placed in a sealed tube and heated 
to 135^ for 14 hr. The solvent was removed and the residue was mixed with warm 
ethyl acetate and saturated sodium bicarbonate solution. The organic layer was 
separated and dried over magnesium sulfate. Solvent was removed and the residue was 
chromatographed on silica gel eluting with ethyl acetate-methanol-tdethylamine 60:40:3 



25 giving 0.41 g of the tide compound as a tan solid: mass spectrum (electrospray, m/e) 
M+H 430.9; (M+2H)^^ 216.0. 



A mixture of 0.8 g (1.83 mmol) of 4-(4-chloro-2-fluoK)-5-hydioxyphenylamino)-7-(2- 
chloroethoxy)-6-methoxyquinoline-3-carbonitrile, 2.4 g (27.5 mmol) of morpholine, 
and 0.11 g of sodium iodide in 15 ml ethylene glycol dimethyl ether heated in a sealed 
35 tube at 135X for 12 hr. Ihe solvent was removed and the residue was mixed with 
warm ethyl acetate and saturated sodium bicarbonate solution. The organic layer was 



15 



Example 86 

4-f4-ChloTX)-2-fluon>-5-hvdroxy-phenylaminoV7-(2-dimethvlarnino- 
ethoxv>-6-methoxv-quinoline-3-carbonitrile 



30 



Example 87 

4-(4-C3iloro-2-fluoTO-5-hydroxy-phenvlaminoV6-methoxv-7- 
(2-morpholin-4-yl-ethoxvVquinoline-3-carbonitrile 
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sq)arated and dried over magnesium sulfate. Solvent was removed and the residue was 
chronfiatographed on silica gel eluting with ethyl acetate-methanol-triethylamine 70:30:1 
giving 0.43 g of the title compound as a tan solid: mass spectmm (electrospray, m/t) 
M+H 470.0; (M+2H)*^ 237.0. 

5 

Example 88 

N-r3-Cvano-4-f3-fluorophenvlamino)quinoUn-6-yl1aciylamide 

A soludon of 1.00 g (3.60 mmol) of 6-amino-4-{3-fluorophenylamino)quinoline-3- 
10 carbcHiitrile in 12 mL of THF under N2 was dulled in ice. Triethylamine (0.436 g, 
4.32 mmol) was added followed by 0.393 g (4.32 mmol) of acryloyl chloride and the 
reaction was stirred at 2^C overnight The solvent was renaoved and the residue was 
slurried with wat^ and filtered. Hie crude prcxluct was washed with water, dried, 
washed with hot ethyl acetate and dried in vacuo (50^C). This yielded 0.862 g of N-[3- 
15 cyano-4-(3-fluorophenylamino)quinolin-6-yl]acrylamide as a hrown solid: mass 
spectrum (electrospray, nVe): M+H 333.1. 

Example 89 

6.7-E)imethoxv-4-(3-nitrophenvlamino>quinoline-3-carbonitrile 

20 

A solution of 0,500 g (2.00 mmol) of 4-chloro-6,7-dimethoxy-3-quinolinecaTbonitrile 
and 0.332 g (2.41 mmol) of 3-nitn)aniline in 6 mL of methyl cellosolve was refluxed 
under N2 for 8 hr. Methanol was added, followed by satd NaHCOs (pH 8) and volatile 
material was removed. The residue was slurried with water, collected by filtration and 
25 dried* Recrystallizadon from ethanol gave 0.480 g of 6,7-dimethoxy-4-(3-nitn>phenyl- 
amino)quinoline-3-carbonitrile as yellow crystals: mass spectmm (electrospray, mfc): 
M+H 351.0, 

Example 90 

30 4-f3-BromophenvlaminoV6-ethoxy-7-methoxyquinolinc-3-carbonitrile 

A rabcture of 1.00 g (3.82 mmol) of 4-chloro-6-cthoxy-7-methoxyquinoline-3- 
carbonitrile and 0.788 g (4.58 mmol) of 3-bromoaniline in 20 mL of ethanol was 
refluxed under N2 for 7 h. Saturated NaHCOs was added, volatile material was 
35 removed and the residue was azeotroped with ethanol. The crude product was slurried 
with hexane, filtered, washed with water and dried. Reoystallization from ethanol 
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gave 1.31 g of 4-(3-hromophenylainino)-6-ethoxy-7-methoxyquinoU 
as tan crystals: mass spectrum (electrospray, m/c): M+H 397.9, 399.8. 

Example 91 

5 4-CMoro-6-edioxv-7'methoxvquinoline-3-carborutrM 

A mixture of 7.95 g (32.6 mmol) of 6-ethoxy-7-methoxy-4-oxo-l,4-dihydroquinoline- 
3-carbonitrile and SO mL of phosphorous oxychloride was refluxed for 3h 40 min. The 
phosphorous oxychloride was removed in vacuo and die residue was slurried with ioe 
10 water. Solid NaHCOs was added (pH8) and the product was coUected by filtration, 
washed well with water and dried in vacuo (40**C). The yield was 7.75 g of 4-chloro- 
6-ethoxy-7-methoxyquinoline-3-carbonitrile as a tan solid: mass spectmm (electro- 
spray, m/e): M+H 262.8, 264.8. 

15 Example 92 

6-Ethoxy-7-mcthoxv-4-oxo-1.4-dihvdrDquinoline-3-cartx)nitrile 

A solution of 10.2 g (45.3 mmol) of methyl 2-amino-5-ethoxy-4-methoxy benzoate and 
10.8 g (90.7 mmol) of dimethylformamide dimethyl acetal in 50 mL of dimethyl- 

20 formamidc was refluxed for 3 h. Volatile material was removed and the residue was 
azeotroped with tolurae and dried in vacuo to give the formanridine as a purple syrup. 
n-Butyllithium (100 mmol) in hexane was diluted with 60 mL of tetrahydrofiiran at 
-78**C. A solution of 4.18 g (102 mmol) of acetonitrile in 80 mL of tetrahydrofuran 
was added over 15 min and the solution was stirred for 20 min. The crude 

25 formamidine was dissolved in 80 mL of tetrahydrofuran and added dropwise to tfie 
cold solution over 0.5 h. After stirring for 2h, the reaction was quenched at -78"C with 
13 mL of acetic acid. It was allowed to warm to room temperature and volatile material 
was removed in vacuo. The residue was slurried with water and the cmde product was 
collected by filtration washed with water and dried. This material was then washed 

30 with chloroform and dried to give 7.95 g of 6-ethoxy-7-medioxy-4-oxo-l,4- 
dihydroquinoline-3-carbonitrile as yellow crystals: mass spectrum (electrospray, m/e): 
M-H 243.2. 
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Example 93 

Methyl 2-Amino-5-cthoxv-4-metfaoxvben2oate 



A mixture of 17.0 g (66.7 mmol) of methyl 5-ethoxy-4-methoxy-2-mtn)benzoate, 
5 13. 1 g (233 mmol) of powdered iron and 17.7 g (334 nmiol) of ammonium chloride in 
95mLofwaterand24SmLof medumol wasrefluxedfor4.5 h. An additicmal 13.1 g 
of iron was added followed by refluxing for 2.5 h. Then an additional 13. 1 g of iron 
and 17.7 g of ammcmium chloride was added and refluxing was continued for 12 h. 
The reaction was filtraed through Gdite and methanol was removed fiom the filtrate. 
10 The filtrate was extracted with chloroform and the extracts were treated with Darco, 
evaporated and dried in vacuo (50**Q. The yield was 11.0 g of methyl 2-amino-5- 
ethoxy-4-methoxybenzoate as tan crystals: mass spectmm (electrospray, m/c): M+H 
225.9. 

15 Example 94 

Methyl 5-Ethoxy-4-methoxy-2-nitn>benzoate 

A mixture of 15.0 g (74.1 mmol) of methyl 3-ethoxy-4-methoxybrazoate in 45 mL of 
acetic add was treated with 15 mL of cone nitric acid dropwise over 12 min. The 
20 reaction was kept at 5^C for 45 min, cooled to 25**C and poured into ice water. The 
product was extracted into n^thylene chloride and the extracts were washed with water 
and dil sodium hydroxide, dried and evaporated. TTie yield was 17.8 g of methyl 5- 
ethoxy-4-methoxy-2-nitrobenzoatc as yellow crystals: mass spectrum (electrospray, 
in/e): M+H 256.0. 

25 

Example 95 

Methyl 3-Ethoxv-4-methoxvbenzoate 

A mixture of 24.3 g (134 mmol) of methyl 3-hydroxy-4-methoxybenzoate, 36.8 g (267 
30 nmiol) of anhyd potassium carbonate and 3 1.4 g (201 mmol) of ethyl iodide in 500 mL 
of dimethylformamide was stirred at lOO^C for 5.5 h. An additional amount of ethyl 
iodide (31.4 g) and potassium carbonate (18.4 g) was added and heating was continued 
for 2 h more. The reaction was filtered and volatile material was removed from the 
filtrate in vacuo. The residue was slurried with water and filtoied to collect the product 
35 which was washed with water and dried. Recrystallization from heptane gave 15.6 g 
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of methyl 3-ethoxy-4-methoxybenzoate as white crystals: mass spectrum (electiospray, 
m/e): M+H 210.9. 

Example 96 

5 Methyl 3-HydiDxy-4-methoxvben2oate 

A solution of 30.8 g (183 mmol) of 3-hydioxy-4-methoxybenzoic add and 6 mL of 
cone sulfuric acid in 600 mLof methanol was r^uxed overnight Most of the solvent 
was removed and the remaining solution was poured into 600 mL of water containing 
10 25 g of sodium bicarbonate. The product was extracted into ether, treated with Darco, 
dried and evaporated. The yield was 31.8 g of methyl 3-hydroxy-4-methoxybenzoate 
as pale yellow crystals. 

Example 97 

15 6-Ethoxy-4-(3-hvdn3xy-4-inethylphenytoniinoV7-methoxyquinoline-3-carbonitrile 

A mixture of 1.00 g (3.82 irnnol) of 4-chloro-6-ethoxy-7-methoxyquinoline-3- 
carbonitnle and 0.563 g (4.58 mmol) of 3-hydroxy-4-methylaniline in 20 mL of 
ethanol was refluxed under N2 for 8 h. Saturated NaHC03 was added, volatile material 
20 was removed and the residue was azeotroped with ethanol. The crude product was 
slurried with hexane, filtered, washed with water and cold ethanol and dried. 
Recrystallization from ethanol gave 0.632 g of 6-ethoxy-4-(3-hydroxy-4- 
methylphenylaimno)-7-inethoxyqxiinoline-3-carbonitrile as light yellow crystals: mass 
spectrum (electrospray, m/e): M+H 349.9. 

25 

Example 98 

4-Bromo-but-2-enoic acid f4-G-bromo-phenvlaniino)-3-cvano-quinolin-6-yl1-amide 

A solution of 1.65 grams (0.01 mole) of 4-bromo crotonic acid (Giza Braun, J. Am. 

30 Chem. Soc. 52, 3167 1930) in 15ml of dichloromethane was treated witii 1.74 ml 
(0.02 moles) of oxalyl chloride and 1 drop of N, N- dimethylformamide. After an hour 
the solvents were removed on the rotary evaporator. The residual oil was taken up in 
25 ml of tetrahydrofuran, and 3.39 grams of 6-Arnino-4-(3-hromo-phenyianiino)- 
quinoline-3-carbonitrile in 25 ml of tetrahydrofuran was added dropwise. This was 

35 followed by the dropwise addition of 1.92 ml (0.01 1 moles) of diisopropylethylamine. 
After the addition of 25 ml of water and 50 ml of ethyl acetate, the layers were 
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separated. The organic lay^ was dried over anhydrous sodium sulfate, and taken to a 
solid in vacuo. This solid was digested for an hour with refluxing ethyl acetate then 
filtered from the ethyl acetate while still hot Thus was obtained 3.31 grams (68%) of 
4-hromo-but-2-enoic acid [4-(3-bnHno-phenylanrino>3-cyanoKiuinolin-6-yl]-amide. 

5 

Example 99 

4-T>imftthY^"^™ >-b"t-2-enoic add r4-(3-bromo- 
phenylaminoV3-cyano-quinolin-6-yll-amidc 



10 Hfteen milliliters of a 2 molar soludon of dimediylamine in tetrahydrofuran was cooled 
in an ice bath and a solution of 729 mg (1.5 mmoles) of 4-hromo-but-2-enoic add [4- 
(3-bromo-phenylamino)-3-cyano-quinolin-6-yl]-amidc in 5 ml of N, N-dimethylform- 
amide was added dropwise. Stirring and cooling were continued for 2 hours. Then 25 
ml of water and 15 ml of ethyl acetate were added. The layers were separated and the 

15 organic layer was extracted with an addition 25 ml of water. The combined aqueous 
layers were extracted with 2-25 ml portions of 1:1 tetrahydrofiiran-ethyl acetate. Hie 
combined organic layers were absorbed onto silica gel and chromatographed on silica 
gel. The column was eluted with a gradient of 1:19 to 1:4 methanol-methylene 
chloride. Obtained was 381 mg (56%) of 4-Dimethylamino-but-2-enoic acid [4-(3- 

20 bromo-phenylamino)-3-cyano-quinolin-6-yl]-amide which melted at 209-211 deg. : 
mass spectrum (electrospray, m/e): M+H 225.5, 226.2. 



Example 100 

4-Diethvlamino-but-2-enoic add r4-r3-bromo- 
25 phenylaminoV3-cvano-quinoiin-6-yn-amide 

A solution of 3.15 ml (30 mmoles) of diediylamine in 15 ml of tetrahydrofiiran was 
cooled in an ice bath and a solution of 729 mg (L5 mmoles) of 4-bromo-but-2-enoic 
add [4-(3-bn>nK>-phenylamino)-3-cyano-quinolin-6-yl]-airiide in 5 ml of N,N-di- 

30 methylformamide was added dropwise. Stirring and cooling were continued for 2 
hours. Thtn 25 ml of water and 15 ml of ethyl acetate were added. The layers were 
separated and aqueous layer was extracted with 2-15 ml portions of 1:1 tetrahydro- 
furan-etfiyl acetate. Hie combined organic layers were absorbed onto silica gel and 
chromatographed on silica gel. The column was eluted with a gradient of 1:19 to 1:4 

35 methanol-methylene chloride to give 367 mg (51%) of 4-Diethylamino-but-2-enoic arid 
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[4-(3-bT0mc>-phenylairano)-3-cyanoHiumolin-6-yl]-anu(le. The coiiqx>und melted at 
141-145 deg: mass spectrum (electrospray, m/e): M+H 478.0, 480.0. 

Example 101 

5 4-Methylamin<>-but-2-enoic acid r4-f 3-bromo- 

phcnylaminoV3-cvano- quinolin-6-vn-amide 

Hfteoi milliliters of a 2 molar solution of methylamine in tetrahydrofiiran was cooled in 
an ice bath and a solution of 729 mg (1.5 mmoles) of 4-hromo-but-2-enoic add [4-(3- 

10 bromo-phenylamino)-3-cyano-quinolin-6-yl]-amide in 5 ml of N, N-dimethylfomi- 
amide was added dropwise. Stirring and cooling were continued for 2 hours. Then 25 
ml of water and 15 ml of ethyl acetate were added. The layers were separated aqueous 
layer was extracted with 2-15 ml portions of 1:1 tetrahydrofiiran-cthyl acetate. The 
combined organic layers were absorbed onto silica gel and duomatographed on silica 

15 gel. ITie colunm was eluted with a gradient of 1:19 to 1:1 methanol-methylene 
chloride. Obtained was 210 mg (32%) of 4-Methylamino-but-2-enoic add [4-(3- 
biomo-phenylamino)-3-cyano- quinolin-6-yl]-amide which slowly went to a tar in the 
range of 194-202 deg. : mass spectmm (electrospray, tn/e): M+H 437.9; M+2H 
219.5. 

20 

Example 102 

2-Cvano-3-f2-methyl-4-mtrophenyl'>acrylic Add Ethvl Ester 

A mixture of 2-methyl-4-nitroaniline (38.0 g, 250 mmol), efliyl (ethoxymethylene)- 
25 cyanoacetate (50.8 g, 300 mmol), and 200 ml of toluene was refluxed for 24 h, cooled, 
diluted with 1:1 ether-hexane, and filtered. The resulting white solid was washed with 
hexanc-ether and dried to give 63.9 g, mp 180-210°C. 

Example 103 

30 1.4-Dihvdroquinoline-8-methvl-6-nitro-3-carfaonitrile 

A stirred mixture of 64 g (230 mmol) of 2-cyano-3-(2-methyl-4-nitn)phenyl)acrylic 
add ethyl ester and 1.5 L of Dowtherm A was heated at 260°C for 12 h, cooled, diluted 
with hexane, and filtered. The grey solid thus obtained was washed with hexane and 
35 dried to give 51.5 g, mp 295-305*^C. 
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Example 104 

4-ChloK>-8-methvl-6-mtio-3Kiuinolinccar^ 

A sdrred mixtme of l,4-dihydrc)quinoUne-8-methyl-6-nitro-3-carbonitiy^ (47 g, 200 
5 mmol) and 200 ml of phosphorous oxychloride was refluxed for 4 h. The 
phosphorous oxychloride was removed in vacuo> and the residue was sdnred with 
n^ylenediloride at O^C and treated witfi a slurry of ice and sodium carbonate. The 
oiganic layer was separated and washed with water. The solution was dried and 
coiK:entrated to a volume of 700 ml. The product was precipitated by the additira of 
10 hexane and cooling to 0°C. The white solid was filtered off and dried to give 41.6 g, 
mp 210-212^C. 

Example 105 

4> r(3-Bromophenvnaminol-8-methyl-6-nitro-3-quinolinecarbonitrile 

15 

A stirred mixture of 4-chlon>-8-methyl-6-nitro-3-quinolinecarbonitrile (14.8 g, 60 
mmol), 3-bromoaniline (12.4 g, 72 mmol), pyridine hydrochloride (6.93 g, 60 mmol), 
and 180 ml of ethoxyethanol was refluxed for 1.5 h, cooled, poured into a stirred 
mixture of water and an amount of sodium carbonate to give a pH of 8-9, The 
20 resulting yellow solid was filtered, washed with water, dried, digested in boiling ether, 
filtered, and dried to give 22.6 g, mp 263-267°C. 

Example 106 

4-r(3-BromophenvlVN-acetvlaTnino1-8-methvl-6-nitro-3-quinolinecartx)nitrile 

25 

A stirred mixture of 4-[(3-bnMn(q)hOTyl)anriino]-8-methyl-6-nitn>3-quinolinecarbo- 
nitrile (15.3 g, 40 mmol), 0.37 g (3 mmol) of dimethylaminopyridine, 40 ml of acetic 
anhydride, and 80 ml of pyridine was refluxed for 3 h and concentrated at 50*^0 under 
vacuum. The residue was stirred with methylene chloride and 0.1 N HCl. After 
30 filtration through Cfelite, the organic layer was washed with water, dried and 
concentrated. The residue was subjected to chromatography on silica gel with 1% 
acetic arid in methylene chloride to give 11.2 g of an amber glass, NMR (CDCI3) 8 
2.29 (N-acetyl group). 
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Example 107 

8-Bromomethvl-4-rf3-brDmophenvlVN-acetvlamino1-6-niti^ 

A sdned mixture of 4--[(3-hromophenyl>N-acetylanuno]-8-mcthyl-6-nit^ 
5 quiaolinecarbonitrile (10.6 g. 25 mmol), N-broiTM>succiniinide (6.68 g, 37.5 mmol), 
0.30 g of dibenzoyl peroxide, and 200 ml of carbon tetrachloride was refluxed for 2h» 
treated with an additional 0.30 g of dibenzoyl peroxide, and refluxed an additional 2.5 
h, cooled, diluted with mediylme chloride, and stined with aqueous sodium bisulfite. 
The organic lay^ was sq>arated and washed successively with water, sodium 
10 bicarbonate solution, and water. The soluticm was dried and evaporated to give 15 g of 
a white foam, NMR (CDCI3) 8 5.19 (dd, qHbBr). 

Example 108 

4-fG-Bromophcnvnarmno1-8-dimethylaiTiinomethvl-6-nitro-3-quinolinecarboni^ 

15 

To a stirred solution of dimethylamine in THF (2.0 M; 115 ml; 230 mmol) at O^C was 
added a solution of 8-bromomethyl 4-[(3-hn>mophenyl)-N-acetylamino]- -6-nitro-3- 
quinolinecarbonitrile (11.6 g, 23 mmol) in 115 ml of THF during 15 m. After 
wanning to 25^C the mixture was stirred for 2h, The THF was evaporated off, and the 

20 residue was refluxed in 230ml of methanol with 12.7 g (92 mmol) of potassium 
carbonate for 1 h. The mixture was cooled, saturated with CO2 , and concentrated. 
The residue was partitioned with methylene chloride and water. The organic layer was 
washed with water, dried, and concentrated. The residue was subjected to 
chromatography on silica gel with methylene chloride-ethyl acetate-methanol- 

25 triethylamine to give 6.0 g yellow solid, mp 223-22^C. 

Example 109 

6-Arnino-4-rf3-bromophenynaminol-8-dirnethvlaniinomethyl-3-quinolinecarb^ 

30 A stirred mixture of 4--[(3-bromophenyl)arriino]-8-dimethylarninotnethyl-6-nitiT>-3- 
quinolinecarbonitrile (5.98 g, 14.1 mmol), iron powder (2.76 g, 49 mg-atoms), acetic 
arid (5.67 ml, 99 mmol), and 70 ml of methanol was refluxed for 2 h and then 
evaporated to remove methanol. The residue was stined with water for 10 m, and the 
orange solid was filtered off and washed with 2% acetic acid. The total filtrate was 

35 basified to pH 10 with 5 N sodium hydroxide. The resulting precipitate was extracted 
with methylene chloride. The extract was washed with water, dried, and concentrated. 
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The residue was subjected to chromatography on silica gel with ethyl acetat&-methanol- 
triethylamine to give 3.34 g of amber solid; mass spectrum (electrospray, m/e) M+H 
396.2, 398.1. 

S Example 110 

N-(4-r(3-PTgrooph^yl)aininal-3-cy9no-8-dimethyl- 
aminometh vl'6-quinolinyl 1 -2-butvnamide 

To a stirred mixture of 2-butynoic acid (0.42 g, 5.0 mmol) and N-methylmcrpholine 
10 (0.66 ml, 6.0 mmol) in 4.0 ml of THF at O^C was added i-butyl chloiofomtiate (0.52 
ml, 4.0 mmol)during 10 m. After 10 m a solution of 6-amino-4-[(3- 
bronK)phenyl)ainino]-8-dimethylaniinc»nethyl -3-quinolinecarbonitrile (0.79 g, 2.0 
mmol) in 4.0 ml of THF was added during 60 s. The mixture was warmed to 25°C, 
stirred for 2 h, and diluted with water. The pH was adjusted to 9-10 with potassium 
15 carbonate, and the resulting solid was filtered off, washed with water, stirred with 
metfiylene chloride, and filtered. The latter filtrate was concentrated to give a solid 
which was subjected to chromatography on silica gel with methylene chloride-ethyl 
acetate-methanol-triethylamine lo give an amber solid; mass spectrum (electrospray, 
m/e) M+H 462, 464. 

20 

Example 111 

N-f4-rf3-Bromophcnyl)ainino1-3-cyano-8-dimethvl- 
aminometh vl-6-quinolin vl ) -2-propenamide 

25 To a stined solution of 6-amino-4-[(3-hromophenyl)amino]-8-dimethylaminomethyl-3- 
quinolinecarbonitrile (0.20 g, 0.50 mmol) and N,N-diisopropylethylamine (0.13 ml, 
0.75 mmol) in 3.4 ml of THF at O^Cwas added acryloyl chloride (0.045 ml, 0.55 
mmol) during 5 m. After stirring for 3 h at O^^C the mixture was diluted with sodium 
bicarbonate solution. The resulting solid was filtered off, washed widi water, dried, 

30 and subjected to chromatography on silica gel with niethylene chloride-ethyl acetate- 
methanol-triethylamine to give a yellow solid; mass spectmm (electrospray, nVe) M+H 
449.9, 452.0. 
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Example 112 

N- f4-rf 3-Bromo phCTvnamino1-3-cvano-8-dimethvl- 
amLnomethyl-6<iuinolinyl ) aceramide 

5 To a stirred mixtuie of 6-amiiH>4-[(3-lHonK)phenyl)aiimo]-8-dime4 

quinolinecarbonitrile (0.20 g, O.SO mmol) and 1*5 ml of acetic acid at 2S^C was added 
0-14 ml (L5 mmol) of acetic anhydride. After 60 m volatile matter was evaporated oflF 
under vacuum. The residue was stirred with sodium bicarbonate solution. The 
resulting solid was filtered off, washed with water, dried, and recrystallized from 
10 isopropanol-hexane to give a light yellow solid, mp 162-167*^C. 

Example 113 

N*-r2-Carbethoxv-4.5-bisf2-methoxvethoxy)phenyll-N.N-dimethvlformamidine 

15 To a stirred solution of 15.7 g (50 mmol) of ethyl 2-ainino-4,5-bis(2-methoxyethoxy)- 
benzoate (Pfizer pat^t WO 96130347) in 50 ml of DMF at O^C was added 
phosphorous oxychloridc (5.6 ml, 60 mmol) during 15 m. The resulting solution was 
heated at 55°C for 45 m, cooled, diluted with methylene chloride, and treated at O^C 
with 200 ml of N/1 sodium hydroxide during 2 m. The organic laya* was separated 

20 and washed at (fc with water. The solution was dried and evaporated with added 
toluene present to give 18.4 g of amber oil; NMR (CDCI3) 6 3.02 (s, ]^N). 

Example 114 

1.4-Dihvdroquinoline-5.6-bisf2-methoxvethoxyV3-carbonitrile 

25 

To a stirred solution of n-butylllithium (44 ml of 2.5 M in hexane; 110 mnK)l) in 65 ml 
of THF at -78°C was added a solution of acetonitrile (5.85 ml, 1 12 mmol) in 1 10 ml of 
THF during 10 m. After stirring at -78°C for 15 m, the mixture was treated with a 
solution of N'-[2-carbethoxy-4,5-bis(2-methoxyethoxy)phenyl]-N,N-dimethylform- 
30 amidine in 75 ml of THF during 20 m. Afto: 30 m at -78^C the stirred nuxture was 
treated with acetic acid (14.3 ml, 250 mmol). The mixture was warmed to and 
stirred for 2 h. The mixture was evaporated to dryness, and diluted with water. The 
resulting white solid was filtered, washed with water, and dried to give 10.7 g; mass 
spectrum (electrospray, nVe) M+H 319.2. 



35 
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Example 115 

4'CMoix)-5,6-bisf2-methoxvethoxvV3-quinoUnecarbonit^ 

A stixred mixtuie of l,4-<lihydroquinoline-5,6-bis(2-methoxyethoxy)-3-carbom 
9.68 g, 30.4 mmol) and 30 ml of phosphorous oxychloride was lefluxed for 1.5 h. 
The resulting soludcHi was concoitiated und^ vacuum, and the residue was sdrred widi 
mediylene chloride at O^C as ice-water and sodium carbonate were added until pH of 
mixture was 8-9. The carganic layer was separated, washed with wat^, dried and 
concCTtrated to give a tan solid; mass spectrum (electrospray, w/c) M+H 337. 1, 339.1. 

Example 116 

4-ff3-Ethynylphenynamino1-S,6-bisf2-niethoxyethoxyV3-quinolinecarbonitrile 

A stirred mixture of 4-Chloro-5,6-bis(2-methoxyethoxy)-3-quinolinecarbonitrile (2.52 
15 g, 7.5 mmol), pyridine hydrochloride (0.87 g, 9.0 mmol), 3-ethynylaniline (1.06 g, 
9.0 nmiol), and ethoxyethanol (22 ml) was rcfluxed for 1.5 h, cooled, diluted with 
water containing potassium carbonate to give pH-'9, and extracted with ethyl acetate. 
The extract was washed well with water, dried, and concentrated. The resulting solid 
was recrystallized from ethyl acetate to give an off-white solid, mp 150-153^ 

20 

Example 117 

4-f3-IMmethylatmnophenyl)atmno1-5.6-bisf2-mcthoxyethoxvV3-quinolinecarbonitrile 

A stirred mixture of 4-CMon>-5,6-bis(2-methoxyethoxy)-3-quinolinecarbonitrile (0.67 
25 g, 2.0 mmol), pyridine (0.39 ml, 4.8 mmol), 3-dimethylaminoaniline dihydiochloride 
(0.50 g, 2.4 mmol), and ethoxyethanol (6.0 ml) was refluxed for 2 h, cooled, and 
partitioned with ethyl acetate and water containing p(Massium carbonate to give ph-9- 
10. The organic layer was washed with water, dried and concentrated. The residue 
was chromatographed on silica gel with methylene chloride-ethyl acetate-methanol to 
30 give an amber glass; mass spectrum (electrospray, ni/e) M+H 437.0. 
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Example 118 

4-rr3-Acetvlphenvl)ainino1-5,6-bisf2-methoxvethoxyV3K}uinoline^^ 

In the manner of Exanqjle 116, 4-ailaro-5,6-bis(2-methoxyethoxy)-3-quinoline- 
5 caifoonitrile was reacted with 3-aniinoacetophenone to give the title compound; 
recrystallized from ethanol to give off-white solid, mp 250-253 (dec). 

Example 119 

Methyl 4"methoxv-3'(3-morpholin-4-vI-propoxv)^benzoate 

10 

A stirred mixture of methyl isovanillate (22.6 g, 124 mmol), N-(3-chloropropyl)- 
moipholine (25.4 g, 155 mmol), potassium cartx)nate (18.8 g, 136 mmol), 
teirabutylammonium iodide (0.92 g, 2.5 mmol), and 248 ml of 2-butanone was 
refluxed for 20 h. The 2-butanone was evaporated off, and the residue was stirred with 
15 water at 0°C The resulting white solid was filtered off, washed successively with 
water and hexane, and dried; mp 90-94*^C. 

Example 120 

Methyl 4-methoxy-5-(3-morpholin-4-vl-propoxv)V2-nitrobenzoate 

20 

To a stirred solution of methyl 4-methoxy-3-(3-morpholin-4-yl-propoxy))bCT2oate 
(30.9 g, 100 mmol) in 100 ml of acetic acid at 25^C was added 50 ml of 70% nitric acid 
during 30 m. The solution was heated to 45^C at which point the reaction started and 
was self-sustaining at that temperature. After a total of 1.5 h at 45-50*^C the mixture 
25 was cooled to 0*^C, treated with ice-water and 240 g (1.75 mol) of potassium carbonate, 
and extracted with ethyl acetate. The extract was washed with water, dried, and 
concentrated to give a yellow solid, mp 78-82°C 

Example 121 

30 Methyl 2-amino-4-mcthoxy-5-f3-morpholin-4-yl-propoxv))benzoate 

A solution of methyl 4-methoxy-3-(3-morpholin-4-yl-propoxy))-2-nitrobenzoate (32.5 
g, 91.7 mmol) in 110 ml of methanol and 220 ml of ethyl acetate was hydrogenated at 
55 psi in the presence of 2.0 g of 10% Pd on carbon catalyst at 25^. After 4 h the 
35 mixture was filtered, and the filtrate was evaporated to dryness. The residue was 
recrystallized from acetone-hexane to give a tan solid, mp 78-82*^C. 
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Example 122 

Ethvl 2-fdimethviammomethvleneamino)-4-methoxy-5- 
f3-morpholin-4-yl-propoxv))benzoate 

A mixtuie of methyl 2-amincHl-methoxy-5-(3-mcMpholin-4-yl-propoxy))be^^ (6.49 
g, 20 mmol) and dimethylfonnamide dimethyl acetal (4^ ml, 30 mmol) was heated at 
lOO'^C for 1.5 h. All volatile materials were evaporated off direcdy at 70^C to give a 
synip; mass spectrum (electrospray, m/e) M+H 380.5. 

Example 123 

1.4-I>ihvdrDquinoline-7-methoxv-6-G-morphoUn-4-vl-propoxy'i)-4-oxo-3-ca^ 

To a stirred solution of n-butylllithium (17.6 ml of 2.5 M in hexane; 44 mmol) in 26 ml 
15 of THF at -78^C was added a solution of acetonitrile (1.85 ml, 45 mmol) in 44 ml of 
THF during 10 m. After stirring at - 78°C for 15 m, the mixture was treated with a 
solution of ethyl 2-(dimethylaminomethyleneaniino)-4-n)ethoxy-5-(3-morphoIin-4-yl- 
propoxy))benzoate (7.6 g, 20 mmol) in 30 ml of THF during 20 m. After 90 m at 
-78^C the mixture was treated with carbon dioxide while warming slowly to 25°C and 
20 then evaporated to dryness. The residue was partitioned with n-butanol (200 ml) and 
half-saturated NaCl solution (40 ml). The organic layer was separated, washed with 
saturated NaCl solution, and evaporated to dryness. The resulting solid was triturated 
successively with boiling acetone and methanol, filtered, and dried to give a tan solid, 
mp 255-260®C. 

25 

Example 124 

4-Chloro-7-methoxv-6-f3-morpholin-4-yl-propoxv))-3-quinolinecaifaonitrile 

A stiired mixture of l,4-Dihydroquinoline-7-methoxy-6-(3-morpholin-4-yl-propoxy))- 
30 4-oxo-3-carbonitrile (4.75 g, 13.8 imnol), 0.10 ml of DMF, and 55 ml of thionyl 
chloride was refluxed for 3 h. Volatile matter was removed by evaporation at 30°C, 
and tiie residue was stirred at 0°C with a mixture of methylene chloride and water 
ccMitaining potassium carbonate to give pH 9-10. The organic layer was separated, 
washed with water, dried and concentrated to give a brown solid; mass spectrum 
35 (electrospray, m/e) M+H 362.4, 364.4. 
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Example 125 

4-rG-ChJorc>-4-fluorDphenyRaniino1-7-methoxv-6- 
(3-moiphoKn-4-vl-propoxy)V3-quinoUnecaitx)nitrile 

5 A stirred mixture of 4-chlQro-7-methoxy-6-(3-nK)rphoMn-4-yl-propoxy))-3Kiuinol^ 
caibcxiitrile (L8 g, 5.0 mmol), 3-chlaro-4-fluoroaniIine (0.87 g, 6.0 mmol), pyridine 
hydrcx:hlQride (1.15 g, 10 mnK)l), and 15 ml of ethoxyethanol was refluxed for 2 h, 
cooled, and stirred with hexane and water containing potassium carbonate to give pH 
10. The resulting brown solid was filtered off, washed with water and hexane, and 
10 dried. Recrystallizadon fiiom ethanol gave an off-white solid, mp 240-244°C. 

Example 126 

4>f(3-Bromophenyl)aminol-7-mcthoxv-6-f3-morpholin-4-vl- 
propoxv)>-3KiuuioIinccarbonitrile 

15 

In the manner of Example 125, 4-chloro-7-methoxy-6-(3-morpholin-4-yl-propoxy))-3- 
quinolinecaibonitrile was reacted with 3-bromoaniline to give the tide compound; 
recrystallized from methanol to give an off-white solid, mp 208-212*^0 

20 Example 127 

4- r(4-Chloro-2-fluorophenvl)aminol-7-methoxv-6- 
f3-morpholin-4-yl-propoxv)V3-quinolinecarbonitrile 

In the manner of Example 125, 4-chloro-7-metiioxy-6-(3-morpholin-4-yl-propoxy))-3- 
25 quinolinecaibonitrile was reacted with 4-chlorD-2-fIuoroaniline to give the title 
compound; recrystallized from methanol to give an off-white solid, mp 207-212*^0 

Example 128 

4-rf3-Hvdroxv-4-methylphenynamino1-7-methoxv-6- 
30 f3-morpholin-4-yl-propoxy)V3-quinolinecarbonitrile 

In the manner of Example 125, 4-chloro-7-methoxy-6-(3-morpholin-4-yl-propoxy))-3- 
quinolinecarbonitrile was reacted with 3-hydroxy-4-methylaniline to give the title 
compound; recrystallized from etiiyl acetate to give an amber solid, mp 222-227^C 
35 (dec). 
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Example 129 

N-f3-CVano-4-rG-iodophenyl)aniino1-6-quinolinyn-2-propena^ 

Dissolved 500 mg (1.29 mmol) 6-ainin(>4-[(3-iodophenyl)amino]-3-quinolinecarbo^ 
5 mdilein L0inlofDMFandadded6mlTHF. ChilledtoOX under and added 200 
pi (1.43 nnnol) triethyl amine and 120 |il (1.44 nunol) acryloyl chlodde. Rraioved ice 
bath at 15 noinutes. At U hours stripped solvent Slurried residue with water and 
dilute sodiiun bicarbonate. Collected, washed with water, air dried. Boiled solids in 
^yl acetate. Hlteied off solids, lenooved solvit of the filtrate, and dried in vacuo, 
10 giving 391 mg of orange-brown solid: mass spectrum (electrospray m/c): M+H = 
441.1. 

Example 130 

6-Amino-4-r(3-iodophenvnaminol-3-quinolinecarbonitrile 

15 

A mixture of 6.70g (16.1 mmol) 4-[(3-iodophenyl)amino]-6-nitro-3-quinoline- 
carbonitrile, 300 ml ethanol, and 18.2 g (80.5 mmol) SnCl2 dihydrate was heated to 
reflux under N2. Removed heat at 2 hours, added ice water. Added sodium 
bicarbcmate until pH was basic, forming a thick yellow mixture. Stirred for 2.5 hours. 
20 Extracted with chloroform, stirred organic portion with Daico and filtered through 
magnesium sulfate. Stripped solvent and dried in vacuo, giving 3.48g of yellow- 
brown solid: mass spectrum (electrospray m/e): M+H = 387.0. 

Example 131 

25 4-rf3-Iodophenvl)aminol-6-nitro-3-quinolinccarbonitrile 

A mixture of 3.10 ml (25.7 mmol) 3-iodoaniline, 200 ml ethanol, and 5.00 g (21.4 
mmol) 4-chloro-6-nitTO-3-quinolinecaTbonitrile was heated to reflux under N2 for 3.5 
hours. Ctooled and made basic with a saturated sodium bicarbonate. Stripped solvents 
30 and azeotroped with ethanol. Slurried residue with hexane and collected. Air dried, 
washed solids with water, and dried in vacuo. Dissolved solids in 400 ml ethyl 
acetate, stirred with Darco, filtered and removed solvent Dried solids in vacuo to give 
7.38 g of yellow solid: mass spectrum (electrospray m/e): M+H = 417.0. 
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Example 132 

N- f 3-Q/ano-4-rf 3-methylphenylkrnino1-6-quinolinvl ) -2-bu tynamide 

Dissolved 597 mg (7.10 mmol) 2-butynoic acid in 25 ml THF under N2 and chilled to 
5 O^^C. Added 950 \il (7.30 mmol) isobutyl cMoroforaiate and 780 \Jd (7,10 mmol) 
N-mediylmorpholine and stirred for 10 minutes. Added dropwise a solution of 778 mg 
(2.84 mmol 6-amino-4-[(3-methylphenyI)amino]-3-quinoUnecaibonitiil^ sdned for 15 
minutes at O^C and then at 25^C overnight Stripped solvent and slurried residue with 
water, drying die gummy solid in vacuo briefly. Boiled solid in ethyl acetate and 
10 collected Recrystallized from DMF, using ethanol to crash out the product, and dried 
in vacuo, giving 401 mg of yellow-brown solid: mass spectrum (electrospray wfc): 
M+H = 341.2. 

Example 133 

15 6-Amino-4>rf3-methvlphcnvnamino1-3-quinolinecarbonitTile 

Added 253 mg 10% palladium on carbon to a round bottom flask under N2 and 
covered catalyst with 140 ml ethanol. To this added 2.49 g (8.18 mmol) 6-nitn>-4-[(3- 
methylphenyl)amino]-3-quinolinecarbonitiile and 640 nJ (20.4 mmol) anhydrous 
20 hydrazine. The mixture was heated to reflux for 2 hours 15 minutes and filteared hot 
through celite. Stripped solvent and dried in vacuo, giving 2.455 g of yellow solid: 
mass spectmm (electrospray m/e): M+H = 275.2. 

Example 134 

25 6-Nitn>4-r(3-methvlphenyllamino1-3-quinolinecarfaonitrile 

A mixture of 5.00 g (21.5 mmol) 4-chloro-6-nitn>-3-quinolinecarbonitrile, 200 ml 
ethanol, and 2.75 ml (25.7 mmol) 3-toluidine was heated to reflux for 4.5 hours. 
Cooled and added a saturated sodium bicarbonate until pH was basic. Stripped 
30 solvents and azeotroped with ethanol. Slurried with hexane, collected, and air dried. 
Washed with water and dried in vacuo. Boiled in ethyl acetate, stirred with Darco and 
filtered. Stripped solvent and dried in vacuo to give 4.82 g of yellow-orange solid: 
mass spectrum (electrospray m/e): M+H = 305.2. 
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Example 135 

N-f4'rG-Chlorophenynarmno1-3-cvano-6-quinolinvn'2'prop^ 

Dissolved 430 mg (1.46 mmol) 6-animo-4-[(3-chlorophenyl)aimno]-3-quinolinec^^ 
5 nitrile in 4 ml DMF, added 10 ml THF and chilled to 0°C under N2. Added 224 ^1 
(1,60 mmol) triediylamine and 133 fil (1.60 mmol) acryloyi chloride. Removed ice 
bath at IS minutes, reaction complete at this time, but stirred ovraiight at 2S°C. 
Stripped solvent, added a dilute sodium bicarbonate to the residue and collected solids. 
Washed with water and dried in vacuo. Boiled in ethyl acetate, collected solids and 
10 dried in vacuo, giving 200 mg of orange solid: mass spectrum (electrospray m/c): 
M+H = 349.0, 351.0. 

Example 136 

6-Amino-4-rf3-chlorophenvl)aminol-3-quinolinccarbonitrile 

15 

A mixture of 6.30 g (19.4 mmol) 4-[(3-chlorophenyl)amino]-6-nitn)-3-quinoline- 
caibonitrile, 300 ml ethanol, and 21.9 g (97 mmol) SnCl2 dihydrate were heated to 
reflux under N2. Removed heat at 2.5 hours, added ice water and made basic with 
sodium bicarbonate. Stirred for 2 hcHirs and extracted with chloroform. I>ried organic 
20 layer with sodium sulfate, filtered, stripped solvent and dried residue in vacuo, giving 
5.74 g of yellow-brown solid: mass spectrum (electrospray m/e): M+H = 295.1, 
297.1. 

Example 137 

25 4-rG-ChlorophenvnaiTiino1-6-rutn)-3-quinolinecarbonitrile 

A mixture of 10.0 g (42.9 mmol) ) 4-chloro-6-nitro-3-quinolinecarbonitrile, 260 ml 
ethanol, and 5.40 ml 3-chloroaiiiline was heated to reflux under N2. Removed heat at 4 
hours, cooled to 25^C and added saturated sodium bicarbonate until the pH was basic. 
30 Stripped solvents and azeotroped with ethanol. Slurried residue with hexane, collected 
solid, and air dried. Washed solids with water and dried in vacuo. Dissolved in 
boiling ethyl acetate, stirred with Darco, and filtered. Stripped solvent and dried 
residue in vacuo, giving 6.5g of yellow solid: mass spectrum (electrospray nVe): 
M+H = 325.0, 327.0. 

35 



wo 98/43960 



PCT/US98/06480 



-94- 
Exampl 138 

N- ( 3-Oyano-4-rf3-methoxyphcnyl)amino1-6-quinolinyl l-2-propenamid& 

Dissolved 500 mg (1.72 mmol) 6-ainino-4-[(3-methoxyphenyl)amino]-3-quinoline- 
5 caibOTitrile in 2 ml hot DMF, added 6 mi THF, and chilled to O'^C. Added 264 \}1 
(1.90 mmol) tiiethylamine and 158 jil (1.90 mmol) acryloyl chloride. Rranoved ice 
bath at 15 minutes. Stripped solvent at 2 hours. Washed residue with dilute sodium 
bicarixmate, collected solids, washed with water, and air dried. Boiled solids in ethyl 
acetate, collected and dried in vacuo, giving 288 mg of yellow-orange solid: mass 
10 spectrum (electrospray m/e): M+H = 345.2. 

Example 139 

N- ( 3-Cvano-4-r(3-methoxvphenvl)aininol-6-quinolinyl ) -2-butynamide 

15 Dissolved 362 mg (4.3 1 mmol) acid in 20 ml THF under N2 and chilled to 0°C. Added 
560 \il (4.30 mmol) isobutyl chloroforaiate and 475 ^il (4.31 mmol) N-methyl- 
moipholine and stirred for 10 minutes. Dissolved 500 mg (1.72 mmol) 6-amino-4- 
[(3-methoxyphenyl)ainino]-3-quinolinecarbomtrile in 2 ml hot DMF and added 10 ml. 
THF. Added this to the mixed anhydride dropwise, stirred for 15 minutes at 0°C and 

20 at 25°C ovemight Stripped solvent, slurried residue with water, collected solids, and 
air dried. Recrystallized from ethyl acetate and dried in vacuo, giving 270 mg of 
yellow solid: mass spectrum (electrospray nm/e): M+H = 357.1. 

Example 140 

25 N-f 3-cvano-4-r(3-mcthoxvphenvnaminol-6-quinolin vl 1 -4-piperidino-2-butynamide 

Partially dissolved 1.21 (7.22 mmol) 4-pipcridino-2-butynoic add in 100 ml THF and 
chilled to O^^C under N2. Added 955 pi (8.67 mmol) N-methylmorpholine and 750 ^1 
(5.78 mirK>l) isobutyl chloroformate. Stirred for 40 minutes and added a solution of 

30 840 mg (2.89 mmol) 6-anuno-4-[(3-methoxyphenyl)anuno]-3-quinolinecarboriiirile 
dissolved in 10 ml hot pyridine. At 2 hours, poured into ice water and made basic with 
saturated sodium bicarbonate. Extracted with ethyl acetate, dried with sodium sulfate, 
and stripped down to a small volume, which was loaded onto a column of silica gel. 
Eluted with 10% methanol/ethyl acetate, stripped solvent of desired fractions, and dried 

35 in vacuo, giving 970 mg of green solid: mass spectrum (electrospray tn/t): M+H = 
440.1. 
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Example 141 

6-Amino-4-rf3-inethoxyphenynamiiio1-3-quinoUnecarfaom 

5 325 mg of 10% palladium on caibon was added to a round bottom flask under N2 and 
cov^ed widi 165 ml ethanoL Added 3.29 g (10.3 mmol) 4-[(3-methoxyphenyl)- 
amino]-6-nitro-3Hiuinolinecarbonitrile and 800^1 anhydrous hydrazine and heated 
mixture to reflux. At 1.5 hours, filteied hot through oelitc, stripped solvent and dried 
in vacuo, giving 2.876 g of yellow solid: mass spectmm (electiospray nVe): M+H = 
10 291.2. 

Example 142 

4-rf3-methoxyphenyl)aminol'6-nitn>3-quinolinecarbonitrile 

15 A mixture of 5.00 g (21.5 mnK>l) 4K;hloio-6-nitro-3-quinolinecaibonitrile, 200 ml 
ethanol, and 3.0 ml (26.0 mmol) m-anisidine was heated to reflux under Nj. Removed 
heat at 4.5 hours and made basic with samrated sodium bicarbonate. Stripped solvents 
and azeotroped with ethanol. Slurried with hexane and collected crystals. Washed 
with water, dried in vacuo. Dissolved 5.94 g of crude product in 320 ml boiling ethyl 

20 acetate, stirred with Darco, filtered, stripped solvent, and dried in vacuo, giving about 5 
g of yellow-orange solid: mass spectram (electrospray nx/e): M+H = 291. 1. 

Example 143 

N- ( 4-f (3-Chloro-4-fluoro-phenvDaminol -3-cyano-6-quinolinyl I -2-butynamide 

25 

Dissolved 336 mg (4.00 mmol) 2-butynoic acid in 20 ml of THF and chilled to 0°C 
under N2. Added 520 pJ (4.00 mmol) isobutyl chloroformate and 440 |il (4.00 mmol) 
N-methylmorpholine and stirred for 10 minutes. Added a solution of 500 mg (1.60 
mmol) 6-arnino-4-[(3-chloro-4-fluoiophenyl)amino]-3-quinolinecarbonitrile, stirred for 
30 15 minutes at O^C and then at 25^C overnight Stripped solvent, washed with water, 
collected and dried in vacuo. Recrystallized from ethyl acetate, giving 148 mg of a 
yellow solid: mass spectrum (electrospray m/6): M+H = 379.1, 381.1. 
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Example 144 

N-f4-rf3-C3ilo3x>-4-fluorophenyl)ainino1-3-cyan(>-6-q 

Dissolved 1.00 g (3.20 nnnol) 6-amino-4-[(3-chloiT)-4-fluorophenyl)aiiiin 
5 qmnolinecarbonitrile in 2 ml hot DMF, added 12 ml THF and chilled to 0°C under Na. 
Added 490 ^1 (3.52 mmol) tiiefliyl amine and 295 ^1 (3.52 mmol) acryloyl chloride. 
Removed ice bath at 15 minutes, and at L5 hours stripped solvent Slurried residue 
with a dilute sodium bicarbonate, collected solids, and washed with water. 
Reaystallized finom ethyl acetate* giving 215 mg of ydlow solid: mass spectrum 
10 (electrospraym/e): M+H = 367.1, 369.1. 

Example 145 

N-f 4-r(3-ChloTO-4-fluarophenvnamino1-3-cyano-6- 
quinoliny 1 ) -4-dimethvlamino-2>butcnamide 

15 

Dissolved 1.50 g (4.80 mmol) 6-amino-4-[(3-chloio-4-fluorophenyl)amino]-3- 
quinolinecarbonitrilein50ml THF, added 836 Jtl (4.80 mnaol) N,N-diisopropylethyl- 
amine, and chilled to 0°C undo* N2, Added 500 nl (4.80 nmiol) 4-bromo-but-2-enoyl 
chloride and after 1 hour dropwise added the mixture to 10 ml of a 2M solution (19 

20 mmol) of dimethylamine in THF cooled to -78°C. At 2 hours, added 5 ml (9.5 mmol) 
moie of dimethyl amine solution and wanned to 25 ^C. After 1 hour, poured onto a 
cold solution of sodium bicarbonate. Extracted with ethyl acetate, dried organics with 
brine and sodium sulfate, reduced to small volume and loaded onto a column of silica 
gel. Fluted widi 70% methanol/ediyl acetate, stripped solvent of desired fractions and 

25 dried in vacuo, giving 427 mg of yellow solid: mass spectrum (electrospray m/e): 
M+H = 424.0, 426.0. 

Example 146 

N-f4-rf3-Chlon>4-fluorophenvl)amino1-3-cyano-6- 
30 quinolinyn-4-diethylamino-2-butenamide 

Added 500 ^tl (4.80 mmol) 4-hromo-but-2-enoyl chloride to a solution of 1.50 g (4.80 
mnaol) ) 6-ariiino-4-[(3-chIoro-4-fluorophenyl)ainino]-3-quinolinecarbonitri^ and 836 
^il (4.80 mmol) NJ^-diisopropylethylamine in 50 ml THF at O^C under N2. At 1 hour 
35 added the mixture dropwise to 1.26 ml (24 mmol) diethylamine in 1 1 ml THF chilled 
to -78°C. Removed dry ice bath after complete addition, and at 2 hours, 45 minutes 
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poured onto a mixtuie of ice and saturated sodium bicarbonate. Extracted vnth ethyl 
acetate» dried organic layer with brine and sodium sulfate, and stripped solvent. 
Loaded compound onto a column of silica gel, eluted with 35% methanol/ediyl acetate, 
stripped solvent from desired fractions, and dried in vacuo, giving 292 mg of ydlow- 
5 orange solid: mass spectrum (electrospray nVe): M+H = 452.4, 454.4. 

Example 147 

N- f 4-rf3-Chlorc>4-fluorophenvnaminol-3-cyano-6- 
quinolinyl \ -4-moTpholino-2-butenamide 

10 

Added 500 |il (4.80 mmol) 4-hramo-but-2-enoyl chloride to a solution of 1.50 g (4.80 
mnx>l) 6-aniino-4-[(3-chlon>4-fluorophenyl)anMno]-3-quinolinecarbonitrile and 836 
pi (4.80 mmol) NJ^J-diisopropylethylamine in 50 ml THF at O^^C under N2. At 1 hour 
added the mixtuie dropwise to 2.09 ml (24 mmol) morpholine in 10 ml THF at O^C, 

15 RCTKived ice bath upon ccxnplete addition and at 3 hours, poured reaction onto a 
mixture of ice and saturated sodium bicarbonate. Extracted with ethyl acetate, dried 
organic lay^ with brine and sodium sulfate, and stripped solvent Loaded compound 
CMito a column of silica gel, eluted with 12% methanol/ethyl acetate, stripped solvent 
from desired fractions, and dried in vacuo, giving 798 mg of yellow solid: mass 

20 spectrum (electrospray m/e): M+H = 466.4, 468.4. 

Example 148 

N- f 4-r(3-chlora4-fluorophenynamino1-3-cvano-6- 
quinolin vl } -2-morpholin-4-vlmeth vl-2-prq3enamide 

25 

Partially dissolved 1.37 g (8.00 mmol) 2-morpholin-4-ylmethyl-2-propenoic add in 50 
ml THF and chilled to 0°C under Nj. Added 1.06 ml (9.6 mmol) N-methyl- 
morpholine and 833 |il (6.4 mmol) isobutyl chloroformate. Stirred at O^C for 1 hour 
and added a solution of l.CX) g (3.20 mmol) 6-amino-4-[(3-chlon>-4-fluon>phenyl)- 

30 amino]-3-quinolinecarbonitrile in 5 ml pyridine. Stirred overnight at 25°C. Poured 
onto a mixture of ice and saturated sodium bicarbonate, extracted with ethyl acetate, 
dried organic layer with brine and sodium sulfate, and stripped solvent to a small 
volume. Loaded onto a column of silica gel, eluted with 1% methanoVethyl acetate, 
stripped solvent from desired firactions and dried under vacuum, giving 139 mg of 

35 yellow-orange solid; mass spectrum (electrospray m/e): M+H = 465.8, 468.0. 
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Example 149 

6-AmincH4-ff3K:hloTD-4-fluc?rophenynaniino1-3<jm 

A mixture of 5.360 g (15.6 mmol) 4-[(3-chloio-4-fluoiophenyl)ainino]-6-nitro-3- 
5 qmnolinecarbonitrile, 250 ml ethanol, and 17.67 g (78.2 mmol) Sna2 dihydrate was 
heated to reflux under N2. Removed heat at 1.5 hours and added ioe water. Made 
basic with sodium bicarbonate. Stirred foe 2 hours extracted with chloroform. Added 
brine to the separatoiyfimnd to help separate layers. Stirred organic layer with Darcx) 
and dried with sodium sulfate. Filtered, stripped solvent and dried in vacuo, giving 
10 4.460 g of yellow-brown solid: mass spectmm (electrospray m/c): M+H = 312.9, 
315.0. 

Example 150 

4-rn-chlon>-4-fluorophenvnaminol-6-nitro-3-quinolinecarbonitrile 

15 

A mixture of 5.00 g (21.5 nmnol) 4-chloro-6-nitro-3-quinolinecarbonitrile, 200 ml 
ethanol, and 3.75 g (25.8 mmol) 3-chloro-4-fluon)aniline was heated to reflux under 
N2. Removed heat at 3.5 hours and added a solution of saturated sodium bicarbonate 
until mixture was basic. Stripped solvents and azeotroped with ethanol. Slurried 
20 residue with hexane, collected solids, washed with water and dried in vacuo. 
Dissolved solids in 250 ml boiling ethyl acetate, stirred with Darco, and filtered. 
Stripped solvent and dried in vacuo, giving 6.036 g of yellow solid: mass spectrum 
(electrospray m/e): M+H = 343.1, 345.1. 

25 Example 151 

N- ( 4-rf 4-Bromophenvl)amino1-3-cyano-6-quinolinyl ) -2-propenamide 

Dissolved 500 mg (1.47 mmol) 6-amino-4-[(4-bronK)phenyl)amino]-3-quinolinecarbo- 
nitrile in 1 ml hot DMF, added 6 ml THF and chilled to O^'C under N2. Added 226^1 
30 (1.62 mmol) triethylamine and 135 |il (1.62 mmol) acryloyl chloride. Removed ice 
bath at 15 minutes. At 1.5 hours, stripped solvent, slurried residue in dilute sodium 
bicarbonate, collected solids, and dried in vacuo. Boiled solids in ethyl acetate, 
collected, and dried in vacuo, giving 194 mg of yellow-orange solid: mass spectrum 
(electrospray m/e): M+H = 393.1, 395.1. 

35 
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Example 152 

6-Amin(>-4-f(4-bn>mophenvnanrino1-3Kiuinolinec^^ 

A mixture of 3.10 g (8.40 mmol) 4- [(4-hronK>phenyl)amino]-6"nitio-3-<jumoline- 
5 caibonitiile, 155 ml ethanol, and 9.47 g (42.0 mnK)l) Sna2 dihydrate was healed to 
leflux under N2. Aftor 4 hours, raiK>ved heat aiKl added ice water. Made basic with 
sodium bicarbonate and stirred for 2 hours. With mixture still basic, extracted with 
chlorofomn, stirred organic layer with Darco and dried with sodium sulfate. Hltered, 
stripped solvent and dried in vacuo, giving 2.265 g of brown-yellow solid: mass 
10 spectmm (electrospray nVe): M+H = 339.0, 341.0. 

Example 153 

4- f(4-BronK)phenvl)amino1-6-nitro-3-quinolinecarbonitrile 

15 A mixture of 5.(X) g (21.5 mmol) 4-chloro-6-nitn>-3-quinolinecaTbonitrile, 200 ml 
ethanol, and 4.42 g (25.8 mmol) p-bromoaniline was heated to reflux under N2 for 3 
hours. Removed heat and added saturated sodium bicarbonate until basic. Stripped 
solvents and azeotn^)ed with ethanol. Slurried residue with hexane, collected solids, 
and air dried. Washed with water and dried in vacuo. Boiled in 1.4 liters ediyl acetate, 

20 and without completely dissolving all solids, stirred with Darco, and filtered. Stripped 
solvent and dried in vacuo, giving 3.524 g of yellow solid: mass spectrum 
(electrospray m/e): M+H = 369, 370.9. 

Example 154 

25 N- f 3-Cvano-4'rf3,4KiifluorDphenyl)ainino1-6-quinolinvn-2-propenaniide 

Dissolved l.OOg (3.37 mmol) 6-amino-4-[(3,4-difluQrophenyl)amino]-3-<iuinoline- 
carbonitrile in 2 ml DMF, added 12 ml THF, and chilled to O^'C under N2. Added 5 17 
Jll (3.71 mmol) triethylamine and 310 ^il (3.72 mmol) acryloyl chloride. Removed ice 
30 hath a 15 minutes. At 3.5 hours stripj)ed solvent and slurried residue with dilute 
sodium bicarbonate. Collected solids, washed with water, and air dried. Boiled in 
ethyl acetate, collected solids and dried in vacuo, giving 332 mg of yellow solid: mass 
spectram (electrospray m/e): M+H = 351.1. 
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Example 155 

6-Amino-4-rG.4-dmuoTDphenvnan rino1-3K^dnolinec^ 

A mixture of 4.53 g (13.9 mmol) 4-[(3,4-<Muon)phenyl)amino]-6-nitn>-3Kiiiinoline- 
5 carbCMiitrile, 200 ml ethand and 15.72 g ( 69.4 mmoY) SnCh dihydrate was heated to 
leflux under N2. Removed heat at 1.5 hours, added ice wator and made basic with 
sodium bicaibonate. Stirred for 2 hours and extracted with chlorofiornL Stirred 
organic layer with Daico, dried with sodium sulfate and filtered. Stripped solvit and 
dried in vacuo, giving 3.660 g of yellow-green solid: mass spectrum (electrospray 
10 m/e): M+H = 297.1. 

Example 156 

4-ff3.4-DifluoTDphcnvnarmno1-6-nitro-3-quinolinccarbonitrile 

15 A mixture of 5.00 g (21.5 mmol) 4-chloio-6-nitro-3-quinolinecarboniuile, 250 ml 
ethanol and 2.55 ml (25.8 mmol) 3,4-difluoroaniline was heated to reflux und^ N2. 
Removed heat at 3.5 hours and made basic with saturated sodium bicarbonate. 
Stripped solvents and azeotroped with ethanoL Slurried residue with hexane, collected 
solids and air dried. Washed with water and dried in vacuo. Dissolved in ethyl acetate, 

20 stirred with Darco, filtered, stripped solvent and dried in vacuo, giving 5.02 g of 
yellow solid: mass spectmm (electrospray m/e): M4-H = 327.1. 

Example 157 

N- f 4- rG-ChloTo-4-thiophenoxyphenynaminol -3-cyano-6^uinolinyl 1 -2-butynamidc 

25 

Dissolved 314 mg (3.72 mmol) 2-butynoic acid in 40 ml THF under N2. Chilled to 0** 
and added 409 ^1 (3.72 mmol) N-methylmorpholine and 485 ^il (3.72 mmol) isobutyl 
chloroformate and stirred for 10 minutes. Added dnopwise a solution that was prepared 
by dissolving 1.00 g (2.48 mmol) 6-amino-4-[(3-chlon>-4-thiophaioxyphenyl)amino]- 

30 3-quinolinecarbonitrile in 2.0 ml hot DMF and adding 20 ml THF. Stirred mixture for 
15 minutes at 0^ and 25'*C overnight To drive reaction to completion, added 1.24 
mmol of the mixed anhydride (104 mg acid, 136 |il NMM, and 161 \il isobutyl 
chloroformate) in 15 ml THF. Stirred overnight Stripped solvent, dried in vacuo. 
Recrystallized from ethyl acetate, dried in vacuo, giving 284 mg of yellow-orange 

35 solid: mass spectrum (electrospray m/e): M+H = 469.2, 471.2. 
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Example 158 

6-AniincMt-rf3-chloTO-4-thiophenoxvphenyDaniinoV3<iuinoline^ 

A mixturc of 6.753 g (15.6 mmol) 4-[(3K^cwt)-4-thiophenoxyphenyl)amino]-6-nitrc>- 
5 3-<juinolinecarbonitiile, 250 ml ethanol, and 17,66 g (78.0 mmol) SnCh dihydrate was 
heated to reflux under N2. Removed heat at 2 hours, added large volume of ice water, 
and made basic with sodium bicarbonate. Stined for 2 hours and with mixture still 
basic, extracted with chloroform. Stined organic layer with Darco, dried with sodium 
sulfate, fillCTBd, stripped solvent and dried in vacuo, giving 5,996 g of yellow-brown 
10 solid: mass spectrum (electrospray to/e): M+H = 403.1, 405,1. 

Example 159 

4-r(3-Chlon>-4-thiophcnoxyphenyl)aniino1-6-nitro-3-quinolinecaTbonitrile 

15 A mixture of 5.00 g (21.5 mmol) 4-chloro-6-nitro-3-quinolinecarbonitriIe, 250 ml 
ethanol, and 6.07 g (25,6 mmol) 3-chloro-4-thiophenoxyaniline was heated to reflux 
under N2. Removed heat at about 8 hours, made basic with saturated sodium 
bicarbonate, stripped solvents and azeotroped with ethanoL Slurried residue with 
hexane and collected solids. Washed with water and dried in vacuo. Dissolved neariy 

20 completely in 400 ml ethyl acetate, stirred with Darco and filtered. Stripped solvent and 
boiled in hexane to remove last of the excess aniline. Dried in vacuo, giving 6.90 g of 
red solid: mass spectrum (electrospray m/e): M+H = 433.1, 435.1. 

Example 160 

25 N- [ 3-Cvano-4-r f 3-cvanophenyl)amino1 -6-q uinolinvl ) -2-prDpcnamide 

Dissolved 729 mg (2,56 mxml) 6-amino-4-[(3-cyanophenyl)aniino]-3-quinoline- 
carbonitrile in 2 ml hot DMF, added 12 ml THF and cooled to OX under N2. Added 
392 ^il (2.81 nunol) triethylamine and 234 ^1 (2.81 mmol) acryloyl chloride. Removed 
30 ice bath after 15 minutes and stripped solvent at 2 hours. Washed residue with water 
and collected solids. Recrystallized from ethyl acetate and dried in vacuo, giving 318 
mg of yellow solid: mass spectrum (electrospray no/e): M+H = 340.1. 
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Example 161 

N- f 3-Cvano-4-rf 3-cvanophenvnammo1-6-quinolinyl ] -4-piperidin(>-2-butvnamide 

Partially dissolved 1.46 g (8.75 mnool) 4-piperidino-2-butynoic acid in 100 ml THF 
5 and chilled to O^C under N2. Added 1.16 ml (lO.S mmol) N-metbylmoipholine and 
911mJ (7.00 nunol) isobutyl dilorofonaiate and stirred for 30 minutes. Added a 
solution of 1.00 g (3.50 mmol) 6-amino-4-[(3-cyanophenyl)amino]-3-qumoline^ 
caibonitrile in 8 ml pyridine. At 3.5 hours poured onto ice bath and made basic with 
saturated sodium bicarbonate. Extracted with ethyl acetate, dried organic layers with 
10 magnesium sulfate, filtered, and reduced solvent to a sniall volunie. Loaded compound 
onto a column of silica gel and eluted with 7% methanol/ethyl acetate. Stripped solvent 
from desired fractions and dried in vacuo, giving 1.008 g of off- white solid: mass 
spectrum (electrospray irVe): 435.0. 

15 Example 162 

6-Aimno-4-rf3-cvanophenvl)amino1-3-quinolinecarbonitrile 

Added 100 mg of 10% palladium on carbon to a round bottom flask under N2 and 
covered with 50 ml ethanol. Added l.OOg (3.17 mmol) 4-[(3-cyanophenyl)ainino]-6- 
20 nitro-3-quinolinecarbonitrile and 250 ^il (7.39 mmol) anhydrous hydrazine and heated 
to reflux. Ranoved heal at 2 hours and filtered hot through ceUte. Stripped solvent 
and dried in vacuo, giving 887 mg of yellow solid: mass spectrum (electrospray nVe): 
M+H = 286.2. 

25 Example 163 

4-rf3-Cvanophenyl)aimnol-6-nitn>-3-quinolinecarbonitrilc 

A mixture of 5.00 g (21.5 mmol) 4-chloro-6-nitro-3-quinolinecarbonitrile, 200 ml 
ethanol, and 3.04 g (25,8 mmol) 3-aminobenzonitrile was heated to reflux. Removed 
30 heat at 3.5 hours and made basic with saturated sodium bicarbonate. Stripped solvents 
and air dried. Slurried residue with hexane and collected solids. Washed with water 
and dried in vacuo. Boiled in large volume ethyl acetate, collected solids and dried in 
vacuo, giving 5.15 g of yellow-brown solid: mass spectrum (electrospray m/e): 
316.0. 
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Example 164 

N- ( 3-C^ano-4-r(3-ethynylphenvDamino1-6-quinolinvl ] -2-butvnanude 

Dissolved 370 mg (4.40 imnol) 2-butynoic add in 20 ml 1HF under N2 and chilled to 
5 0**C Added 484 jil (4.40 mnaol) N-methylnaorpholinc and 572 ^ll (4.40 ninwl) 
isobutyl cMorofonnate and sdned for 10 minutes. Added a solution of 500 mg (1.76 
mmol) 6-ainino-4-[(3-ethynyIphenyI)amino]-quinoline-3-carbomtrile in 1 ml DMF and 
10 mlTHF. Removed ice bath at 15 minutes and stirred overnight at 25^C. Stripped 
solvent^ slurried residue with water, collected solids, and dried in vacuo. Boiled in 
10 ethyl acetate, collected solids and dried in vacuo, giving 494 mg of yellow solid: mass 
spectrum (electrospray n>/e): M+H= 350.9. 

Example 165 

N- f 3-Cvano-4-rf 3-eth vnvlphen vnaminol-6-quinolinyl ) -2-piDpenamide 

15 

Efissolved l.OOg (3.52 mmol) 6-ainino-4-[(3-ethynylphenyl)amino)-3-quinoline- 
carbonitrile in 2 ml hot DMF, added 12 ml THF and chilled to 0°C under N2. Added 
539 |il (3.87 mmol) triethylamine and 322 nl (3.87 mmol) acryloyl chloride. Removed 
ice bath at 15 minutes and stripped solvent at 1.5 hours. Slurried residue in water, 
20 collected solids and air dried overnight. Recrystallized from ethyl acetate, dried in 
vacuo, giving 302 mg of orange solid: mass spectrum (electrospray m/e): 339. 1. 

Example 166 

N- ( 3-cyano-4-rf 3-eth vnvlphenyl)amino1-6-quinolinyl I -4-piperidino-2-butvnamide 

25 

Partially dissolved 1.03 g (6.16 mmol) 4-pipOTdino-2-butynoic acid in 70 nil THF and 
chilled to 0° under N2. Added 812 \il (7.38 mmol) N-mediylmorpholine and 640 pi 
(4.92 nmiol) isobutyl chloroformate. After 0.5 hour stirring, added a solution of 7(K) 
mg (2.46 mmol) 6-amino-4-[(3-ethynylphenyl)aniino)-3-quinolinecarbonitrile 

30 dissolved in 5 ml pyridine. At 1 hours poured onto ice bath and made basic with a 
saturated solution of sodium bicarbonate. Extracted with ethyl acetate, dried organics 
with sodium sulfate, reduced to a small volume and loaded onto a column of silica gel. 
Eluted with 8% methanol in ethyl acetate. Stripped solvent of desired fractions and 
dried in vacuo, giving 641 mg of yellow-orange solid: mass spectrum (electrospray 

35 nVe): 

M+H= 434.2. 
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Example 167 

6-Amino-4-fG-ethynylphcnvl)aiiiinoV3-quinolinecarfaonitrt 

5 A mixture of 2.(X)g (6.36 nmiol) 4-[(3-ethynylphenyI)aiiimo]-6-nitro-3Kjuinoline- 
carbonitrile, 100 ml ethanol» and 7.19 g (31.8 nunol) SnQ2 dihydrate was heated to 
reflux undo* N2. ReiiK>ved heat at 3.5 hours and added ice water. Made basic with 
sodium bicaibonate and stirred for 2 hours. Extracted with chloroform, stirred organic 
layer with Daico, dried with sodium sulfate, filtered, stripped solvent, and dried in 
10 vacuo, giving 1.737 g of yellow-hrown solid: mass spectrum (electrospray m/c): 
M+H = 285.2. 

Example 168 

4'[f3-Ethynylphenyl)aminol-6-nitro-3^uinolinecarbonitrilc 

15 

A nfuxture of 5.00 g (21.5 mmol) 4-chloro-6-nitro-3-quinolinecarbonitrile, 200 ml 
ethanol, and 3.82 g (32.6 mmol) 3-ethynylaniline was heated to reflux under N2. 
Removed heat at 3.5 hours and added a solution of saturated sodium bicarbonate until 
basic. Stripped solvents and azeotroped with ethanol. Slurried residue with hexane 
20 and collected solids. Washed with water and dried in vacuo. Dissolved in ethyl 
acetate, stirred with Darco, filta^, stripped solvent and dried in vacuo, giving 4.544 g 
of yellow solid: mass spectrum (electrospray nq/e): M+H = 315.1. 

Example 169 

25 N- ( 4-rf 3-Bromophenvl)amino1'3-cvano-6-quinolinvl ) -4-piperidino-2-butvnamide 

Partially dissolved 1.23 g (7.37 mmol) 4-piperidino-2-butynoic acid in 40 ml THF and 
chilled to 0**C under N2. Added 973 Jil (8.4 mmol) N-methytaiorpholine and 768 ^1 
(5.9 mmol) isobutyl chloroformate. Stirred 10 minutes and added a solution of 1.00 g 

30 (2.95 mmol) 6-amino-4-[(3-bromophenyl)amino]-3-quinolinecarbonitrile in 2 ml DMF 
and 10 ml THF. Removed ice bath at 15 minutes and at 5 hours added 2.95 mmol 
more of mixed anhydride (.493 g acid, 487 |il NMM, and 384 [il isobutyl chloro- 
formate), stirred overnight at 25°C. Snipped solvent, slurried residue with water, and 
collected solids. Boiled in ethyl acetate and collected Dissolved in 20% 

35 methanol/chloroform and coated 5 g of silica gel. Hash chn>matognq}hed with 20% 
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methanol/ethyl acetate, stripped solvait of desired fractions and dried in vacuo, giving 
122 mg of brown solid: mass spectrum (electrospray m/e): M+H = 488.0, 489.9. 

Example 170 

5 N-f4-rf3-BTomophcnynamino1-3-cvano-6-quinoKnvn-4-dipropvlamino-2-butv^ 

Partially dissolved L28 g (7.0 mmol) 4-dipropylamino-2-butynoic add in 100 ml THF 
and chilled to 0**C under N2. Added 974 ^ll (8.85 mmol) N-methybiKniAoline 768 nl 
(5.90 mmol) isobutyl dilorofonnate and stirred for 30 minutes. Added a solution of 

10 1.00 g (2.95 mmol) ) 6-amino-4-[(3-bromophenyl)amino]-3-quinolinecarbonitrile in 8 
wi pyridine. At two hours, quenched with ice water and extracted \wth ethyl acetate. 
Dried organic layer with magnesium sulfate, reduced solvent to a snoall volume and 
loaded <Hito a column of silica gel. Eluted with ethyl acetate, stripped solvent from 
desired fractions and dried in vacuo, giving 764 mg of yellow solid: mass spectrum 

15 (electrospray m/e): M+H = 504, 506.4. 

Example 171 

N-f4-rf3-BromoDhcnvnaminoV3-cvano-6-quinolinvU-2- 
moipholin-4-ylmethvl-2-propenamide 

20 

Partially dissolved 1.26 g (7.37 mmol) 2-morpholin-4-ylmethyl-2-propenoic add in 40 
ml THF and chilled to O^'C under N2. Added 8 10 jil (7.37 mmol) N-methylmcnpholine 
and 950 |il (7.37 mmol) isobutyl chlorofonnate. After stirring 10 minutes, added a 
solution of 1.00 g (2.95 mmol) 6-amino-4-[(3-bromophenyl)amino]-3-quinoline- 
25 carbonitrile in 2.5 ml DMF and 20 ml THF. Stripped solvent at 2 hours, slurried 
residue with water, collected solids, and dried in vacuo. Recrystallized from ethyl 
acmte and dried in vacuo, giving 334 mg of yellow-orange solid: mass spectrum 
(electrospray n^/e): M+H = 492, 494.3. 

30 Example 172 

N-(4-rf3-Bromo-4"fluorophcnyl)amino1-3-cyano-6- 
quinolinvl ) -4-dimethylamino-2-butcnamide 



35 



Made 2.25 mmol of 5-bromo-but-2-enoyl chloride by mixing 386 nl (2.25 nmnol) 
trimethylsilyl 4-hromo-but-2-enoate, 10 ml methylene chloride, 294 ^l (3.38 mmol) 
oxalyl chloride, and 2 drops of DMF. After bubbling had subsided, removed solvent 
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and dissolved in 10 ml THF. This solution was added to a mixture of 800 mg (2.25 
mmol) 6-aniino-4-[(3-biomo-4-fluorophrayl)amino]-3HjuinolinecarbonitrU 50 ml 
THF, and 392 ^1 (2.25 mmol) N,N-diisopropylethylamine chilled to O^'C under N2. At 
1 hour, added dropwise to a solution of 5.62 ml of 2.0M dimethyl amine in THF (11.2 
5 nunol) at -78^C Removed dry ice bath after complete addition. After 2 hours, poured 
into a cold solution of sodium bicarbonate, extracted with ediyl acetate, dried organic 
layer with sodium sulfate and reduced solvent to a small volume. Loaded onto a 
column of silica gel and eluted with 50% methanol/ethyl acetate. Stripped solvent of 
desired fractions and dried in vacuo, giving 386 mg of ydlow solid: mass spectrum 
10 (electrospray m/e): M+H = 467.9, 469.9. 

Example 173 

N- f 4-r(3-BronrK>-4-fluorophenvl)aminol-3-cyano-6- 
quinolinyl ] -4-<iiethylaminO"2-bu tenamide 

15 

Made 2.25 mmol of 5-hromo-but-2-enoyl chloride by mixing 386 (2,25 mmol) 
trimethylsilyl 4-bromo-but-2-enoate, 10 ml methylene chloride, 294 |il (3.38 mmol) 
oxalyl chloride, and 2 drops of DMF. After bubbling had subsided, removed solvent 
and dissolved in 10 ml THF. This solution was added to a mixture of 800 mg (2.25 

20 mmol) 6-aniino-4-[(3-hromo-4-fluoTophCTyl)amino]-3-quinolinecarbonitrile, 50 ml 
THF, 3 nd DMF (failed to dissolve amine) and 392 pi (2.25 mmol) N,N-diisopropyl- 
ediylamine chilled to O^'C under Nj. Removed ice bath at 20 minutes. At 1 hour added 
dropwise to a solution of 1.2 ml (1 1.2 mmol) diethylamine in 4.4 ml THF chilled to 
-78°C. Removed dry ice bath after conqjlete addition and stirred for 3 hours. Poured 

25 into a mixture of ice and saturated sodium bicarbonate, extracted with ethyl acetate, 
dried organic layer with sodium sulfate and reduced solvent to a small volume. Loaded 
compound onto a column of silica gel, eluted with 30% methanol/ethyl acetate, stripped 
solvent from desired fractions and dried in vacuo, giving 321 mg of yellow-brown 
solid: mass spectrum (electrospray m/e): M+H = 496.0, 497.9. 

30 

Example 174 

N- ( 4-rf 3-Bromo-4-fluorophen vl)aminol-3-cyano-6- 
quinolinyl ] •4-morpholino-2-butenamide 

35 Made 2.25 mmol of 5-bromo-but-2-aioyl chloride by mixing 386 ^1 (2.25 mmol) 
trimethylsilyl 4-bromo-but-2-enoate, 10 ml methylene chloride, 294 ^1 (3.38 mmol) 



wo 98/43960 



PCrAJS98/06480 



-107- 

oxalyl chloride, and 2 drops of DMF. After bubbling had subsided, removed solvent 
and dissolved in 10 ml THF. This solution was added to a niixtuie of 800 mg (2.25 
imnol) 6-amino-4-[(3-bronio-4-fluon)phrayl)anMno]-3K}uinolinecarborat^ 50 ml 
THF, and 392 \xl (2.25 mmol) N J4-diisopropylethylamine chilled to 0*^0 under N2. At 
5 1 hour, added the mixture dropwise to a solution of 1 ml (11.2 mmol) morpholine in 
4.5 ml THF chilled to 0°C. After ccxiq)lete addition, removed the ice bath, and at 2 
hours poured onto a mixture of ice and saturated sodium bicarbonate. Extracted with 
ethyl acetate, dried organic layer with sodium sulfate and reduced solvent to a smaSl 
volume. Loaded onto a column of silica gel, eluted with 12% n^thanol/ethyl acetate, 
10 stripped solvent from desired fractions and dried in vacuo, giving 369 mg of yellow 
solid: mass spectrum (electrospray m/e): M+H = 509.9, 511.9. 



Example 175 

N- f 4-rG-BronrK>-4-fluoTophenvnaminol-3-cvano-7-niethoxy-6- 
15 quinolinyl ] -4-morpholino-2--butenamide 

Made 2.07 mmol of 5-bromo-but-2-enoyI chloride by mixing 363|al (2.07 mmol) 
ttimethylsilyl 4-biDmo-but-2-enoate, 8 ml methylene chloride, 270 ^il (3.10 mmol) 
oxalyl chloride and 2 drops of DMF. Removed solvent when bubbling subsided and 

20 dissolved in 10 ml THF. The acid chloride solution was added to a mixture of 800 mg 
(2.07 mmol) 6-amino-4-[(3-brDma-4-fluorophenyl)anruno]-7-methoxy-3-quinoline- 
carbonitrile, 50 ml THF, and 721 nl (4.14 mmol) N,N-diisopropylethylaniine chilled to 
0°C under N2. At 1.5 hours added this mixture to a solution of 900 ^1 (10.4 mmol) 
morpholine in 4.3 ml THF at 0°C. Warmed to 25°C after cOTiplete addition, and at 2 

25 hours added 900 jil more morpholine. At 3 hours, poured onto a mixture of ice and 
saturated sodium bicarbonate, extracted with ethyl acetate, dried with sodium sulfate, 
and reduced solvent to a small volume. Loaded compound onto a column of siUca gel, 
eluted with 12% methanol/ethyl acetate, stripped solvent from desired fractions, and 
dried in vacuo, giving 287 mg of orange-bn)wn solid: mass spectrum (electrospray 

30 m/e): M+H = 539.9, 541.9. 

Example 176 

4-rf3-BnKnophenvl'iamino1-7-ethoxv-6-methoxy-3-quinolinecaTbonitrile 



35 



A mixture of 500 mg (1.90 mmol) 4-chloiD-7-ethoxy-6-methoxy-3-quinoline- 
carbonitrile, 20 ml ethanol, and 250 nl (2.28 mmol) 3-bn)moaniline was heated to 
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leflux under N2. At 3 hours, added 103 ^1 (0.95 mmol) and 10 ml etfianol and 
lefluxed overnight Renxived heat and made basic with saturated sodium bicarbonate. 
Stripped solvent, sluiried residue with hexane, collected solids, and dried. Washed 
with water and dried in vacuo, giving 554 mg of tan solid: mass spectrum 
5 (electrospraym/e): M+H = 398, 399.8. 

Example 177 

7-Ethoxv-4-rf3-hvdTDxv-4-nriethvlphenvnanMnol-6-methoxv-3K^uinolineca^ 

10 A mixture of 500 mg (1.90 mmol) 4-chloro-7-ethoxy-6-methoxy-3-quinoline- 
carbonitrile, 30 ml ethanol, and 281 mg (2.28 mmol) 3-hydroxy-4-methylaniline was 
heated to reflux under N2 overnight Ranoved heat and made basic with saturated 
sodium bicarbonate. Stripped solvents and slurried residue in hexane. Collected 
solids, washed with watCT, and dried in vacuo, giving 364 mg off-white solid: mass 

15 spectrum (electiospray m/e): M+H = 349.9. 

Example 178 

4-ChloK>-7-ethoxy-6-methoxy-3-quinolinecarbonitrile 

20 Mixed 122 mg (0.50 mmol) 7-ethoxy-l,4-dihydio-6-methoxy-4-oxo-3-quinoline- 
carbonitrile and 2.0 ml n^thylene chloride under N2 and kept temperature near 25°C. 
Added 218 jll (2.5 nunol) oxalyl chloride and 10 |il (0.125 mmol) DMF. Stirred 
overnight, diluted with chloroform and stirred in saturated sodium bicarbonate until 
basic. Separated layers and dried organics with magnesium sulfate, stripped solvent 

25 and dried in vacuo, giving 117 mg of tan solid: mass spectrum (electrospray m/e): 
M+H = 262.8, 264.8. 

Example 179 

7-Ethoxy- 1 .4-dih vdrD-6-methoxy-4-oxo-3-quinolinecarbQnitrile 

30 

Added 54.0 ml (135 mmol) n-butyl lithium to 150 ml THF and chilled to -78°C under 
N2. Added dropwise over 20 minutes 7.05 ml (135 mmol) acetonitrile in 200 ml THF, 
Stirred 15 minutes and added a solution of 17.99 g (64.2 mmol) methyl 4-ethoxy-5- 
methoxy-2-(diniethylaminoniethylenearmno)benzoate in 150 ml THF dropwise over 20 
35 minutes. Let stir for 0*5 hour at -78''C. Added 11.0 ml (193 mmol) ac^c acid and 
warmed gradually to 25°C. After 2.5 hours, stripped solvent, slurried residue with 
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water, collected solids and dried in vacuo, giving 13.025 g of yellow solid: mass 
spectnim (electrospray m/e): M+H = 245^. 

Example 180 

5 Methyl 4-ethoxv-5-niethoxV'2-fdimethylaminomethyleneamino'>baizoate 

A mixture of 15.056 g ( 66.9 mmol) methyl 2*amino-4-ethoxy-5-methoxybeazoale and 
14.1 ml (100 mmol) N^-dimethylfomiamide dimediylacetal was healed to lOO^C 
under N2. At 4.5 hours added 4.7 ml (33.3 mmol) more DMF/DMA and renooved heat 
10 at 5 hours. Stripped solvent, azeotrc^5ed with toluene, and dried in vacuo, giving 
18.21 1 g of grey-brown solid: mass spectrum (electrospray m/e): M+H =281.3. 

Example 181 

Methyl 2-amino-4-ethoxy-5-methoxybCTzoatc 

15 

A mixture of 24.110 g (94.5 mnaol) methyl 4-ethoxy-5-methoxy-2-nitrobenzoate, 
15.81 g (283 mmol) iron powder, 25.28 g (472 mmol) ammonium chloride, 135 ml 
water, and 350 ml methanol was heated to reflux under N2. At both 3 and 5.5 hours 
added the same amount of iron and ammonium chloride. Removed heat at 6.5 hours, 
20 added ethyl acetate and saturated sodium bicarbonate, filtered through celite and 
separa^ lay^. Washed organic layer with saturated soditun bicarbonate, dried with 
magnesium sulfate, stripped solvent, and dried in vacuo, giving 17.594 g of pink solid: 
: mass spectrum (electrospray nVe): M+H = 226.2. 

25 Example 182 

Methyl 4-ethoxy-5-methoxv-2-mtK>ben2oate 

Dissolved 5.00g (23.7 mmol) methyl 4-ethoxy-3-methoxyben2oate in 25 mi acetic arid 
under N2 and added 6.1 ml (95.1 mmol) 69% nitric acid dropwise over 30 minutes. 
30 Heated to 50^*0 for 1.5 hours and poured onto ice bath. Extracted with chloroform, 
washed with dilute sodium hydroxide solution and filtered through magnesium sulfate. 
Stripped solvent and dried in vacuo, giving 5.268 of off-white solid: mass spectrum 
(electrospray m/e): M+H = 255.8. 
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Example 183 

Methyl 4-€thoxy-3-methoxybenzoate 

A mixtiire of 25.0 g (137 nunol) metfiyl vanillate, 38.87 g (274 mmol) potassium 
5 carbonate, 500 ml DMF, and 16.5 ml (206 mmol) ethyl iodide was healed to lOO^'C 
under N2. At 2.5 hoinrs, cooled and r^noved solids. Stripped solvent, and partiticmed 
between water and methylene chloride. Stripped solvent and dried in vacuo, giving 
25.85 g of white solid: mass spectrum (EI m/e): M = 210.0. 

10 Example 184 

N-r4-rf3-Chloro-4-fluorDphcnvnamino1-3-cvano-6- 
quinolinvl1-4-dimethvlamino-f27>-2-butcnainidc 

A mixture of 0.05g (O.llSmmoI) N-[4[(3-chloro-4-fluorophenyl)amino]-3-cyano-6- 
15 quinolinyl]-4-diinethylamino-2-bitynamide and 6mg of Lindlar catalyst in lOmL of 
methane^ was hydrogenated at room temperature overnight The mixtute was filtered 
through a pad of Celite. After the solvent was removed, the residue was purified by 
diin-layer chromatogr^hy eluted with 30% methanol in ethyl acetate. The product was 
dried to give O.OlSg (36%) pale yellow solid; HRMS m/z 423.1270 QA^ y 

20 

Example 185 

N-r4-rf3-ChlorD-4-fluorophenvnaminol-3-cvano-6- 
quinolinvll-4-methoxv-fZ)-2-butcnamidc 

25 A mixture of 0,05g (O.llSmmoI) N-[4[(3-chlQro-4-fluorophenyl)amino]-3-cyano-6- 
quinolinyI]-4-methoxy-2-butynamide and 6mg of Lindlar catalyst in 15mL of metharK>l 
was hydrogenated at room temperature for 5.5hrs. The mixture was filtered through a 
pad of Celite. The solvoit was removed to give 0.05g (99.7%) yellow solid; HRMS 
w/z 410.0928 (M^ ). 

30 

Example 186 

4-fr4-r(3-BromoDhenvl)aminol-3-cvano-6-quinolinvll- 
aminol-2-methvlene-4-oxo-butanoic acid 

35 Itaconic anhydride (0.1 4g, 1.25mmol) was added porticwiwise to a solution of 0.1 g 
(0.30mmol) of 6-amino-4-[(3-bn)mophenyl)amino]-3-quinolinecarbonitrile in 2mL of 
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ethyl acetate under N2. After stirring at room temperBtar^ overnight, the reaction 
solution was added into ice water and hexane. The product was collected, washed with 
water, ether and hexane, and dried in vacuo to give 0.09g (68%) of yellowish brown 
soUd; ESMS m/z 45L2 (M+lT). 

5 

Example 187 

N-r4-rf3-BnHnophenyl)armno1-3-cvano-6K}uinolinyl1-4-diethvl^^ 

Isobutyl chlorofonnate (0.261g, 1.91mmoI) was dn^wise added into an ice cold 
10 solution of 4-diethylaniino-2-butynoic acid (0.456g, 2.94nimol) and N-methyl- 
tnoipholine (0.294g, 2.94mmol) in 50mL of tetrahydrofuan under N2. After stiiring 
for 30min, a solution of 0.5g (1.47nunol) of 6-amino-4-[(3-bronK)phenyl)amino]-3- 
quinolinecarbonitrile in 3niL of pyridine was added dropwise and the mixtuie was 
Stirred at O^C for 2hr. The reaction was quenched with ice water, poured into saturated 
IS sodium bicarbonate and brine, and extracted with ethyl acetate. The ethyl acetate layer 
was concentrated and purified by thin-layer chromatography eluted with 15% methanol 
in ethyl acetate. The product was collected, and dried in vacuo to give 0.2g (28.5%) of 
pale greenish yellow soUd; ESMS m/z 476.2, 478.2 (M+Hf^; mp 133-135 X. 

20 Example 188 

N-r4-rf3-Bromophenvl)aniino1-3-cyano-6-quinolinyn-4-fN- 
ethylpiperazinoV2-butynamidfi 

Isobutyl chloroformate (0.785g, 5.75mmol) was dropwise added into an ice cold 
25 solution of 4-(N-ethylpiperazino)-2-butynoic acid (1.75g, 8,85mmol) and N-methyl- 
morpholine (L3453g, 13.3minol) in 5QmL of tetrahydrofuan undo* N2. After stirring 
for 30min, a solution of 1.5g (4.42mmol) of 6-amino-4-[(3-bromophenyl)aniino]-3- 
quinolinecarbonitrile in lOmL of pyridine was added dropwise and the mixture was 
stirred at 0**C for 2hr. The reaction was quenched with ice water, poured into saturated 
30 sodium bicarbonate and brine, and extracted with ethyl acetate. The ethyl acetate layer 
was concentrated and purified by flash column chromatography. The product fractions 
were collected, and dried in vacuo to give 1 .07g (46%) of light brown solid; ESMS m/z 
517.1, 519.1 (M+H""); mp 16rC (dec). 
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Example 189 

N-r4-rn-<aioro-4-fluoroDhenvnamino1-3-cvano-6- 
quinoUnvn-4-dicthvlamino-2-butynamide 

5 Isobutyl chloroformate (0.06 Ig, 0.448minol) was drop wise added into an ice cold 
i solution of 4^ethylamino-2-butynoic arid (0.104g, 0.672minol) and N-methyl- 
niorpholine (0.068g, 0.672nmK>l) in lOnoL of tetrahydrofuan under Na- Afta- stirring 
for 30niin, a solution of O.lg (0.32mnK>i) of 6-amino-4-[(3-chloro-4-fluoTophenyl)- 
aniino)-3-quinolinecaibonitrile in l^mL of pyridine was added dropwise and the 

10 mixtuic was stirred at O^C for LShr. The reaction was quenched widi ice water, 
poured into saturated sodium bicarbonate and brine, and extracted with ethyl acetate. 
The ethyl acetate layer was concentrated and purified by diin-layer chromatography 
duted with 15% methanol in ethyl acetate. The product was collected, and dried in 
vacuo to give 0.046g (32%) of light brown solid; ESMS nn/z 450.2, (M+H"^); mp 1 17- 

15 120 ^C. 

Example 190 

N-r4-r(3-Bromophenyl)aminol-3-cyano-6-quinolinyn-4- 
(N-methylpipCTazinoV2-butvn amide 

20 

Isobutyl chloroformate (0.785g, 5.75mmol) was dropwise added into an ice cold 
solution of 4-(N-methylpiperazino)-2-butynoic add (1.65g, 8.85mmol) andN-methyl- 
moipholine (1.36g, 13.3mmol) in lOmL of tetrahydrofuan under N2. After stirring for 
30min, a solution of 1.5g (4.42mmol) of 6-ainino-4-[(3-bromophenyl)aniino]-3- 

25 quinolinecarbotiitrile in lOmL of pyridine was added dropwise and the mixture was 
stirred at O^C for 2hr. The reaction was quenched with ice water, poured into saturated 
sodium bicarbonate and brine, and extracted with ethyl acetate. The ethyl acetate layo" 
was concentrated and purified by thin-layer chromatography eluted with 15% methanol 
in ethyl acetate. The product was collected, and dried in vacuo to give 0.37 (16%) of 

30 yellow soUd; ESMS m/z 503, 505, (M+H^); mp 190 °C (dec). 
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Example 191 

N-r4-rf3-BromoDhen vnaminQl-3-K:vano-6Hiuinolinvn-4^ 
isoprDpyl-N-mftThy laTTiin nV 2-butvnamide 

5 Isobutyl cfalorofomiate (0.785g, 5.75mmol) was dropwise added into an ice cold 
solution of 4-(N4sapiopyI-N-niethylaniino)-2-butynoic acid (L4g, 8.S4inmol) and N- 
methylmorpholine (0,94g» 9,3mmol) in SOmL of tetrahydrofuan under N2. After 
sdrring for 30nnin, a solution of L5g (4.42mmol) of 6-amino-4-[(3-hnMnophOTyl> 
amino]-3-quinolinecarbonitrile in ISmL of pyridine was added dropwise and the 
10 mixture was stirred at O^C for 2hr. The reaction was quenched with ice water, pouted 
into saturated sodium bicarbonate and brine, and extracted with ethyl acetate. The ethyl 
acetate layer was concoitrated and purified by flash column chromatography. The 
product fractions were collected, and dried in vacuo to give 0.65 (31%) of reddish 
brown solid; ESMS m/z 476.0, 478.0 (M+H*); mp 124-126°C. 

15 

Example 192 

N*r4-r(3'Bromophenynaminol-3-cyano-6-quinolinvn-4- 
diisopropvlamino-2-butynamide 

20 Isobutyl diloroformate (0.785g, 5.75mmol) was dropwise added into an ice cold 
solution of 4-diisopropylamino)-2-butynoic acid (1.65g, 8.85mmol) and N-methyl- 
morpholine (0.94g, 9.3mmol) in lOOmL of tetrahydrofuan under N2. After stirring for 
3Qmin, a solution of 1.5g (4.42mmol) of 6-amino-4-[(3-bromophenyl)amino]-3- 
quinolinecarbonitrile in ISmL of pyridine was added dropwise and the mixture was 

25 stirred at 0°C for 2hr. The reaction was quenched with ice water, poured into saturated 
sodium bicarbonate and brine, and extracted with ethyl acetate. The ethyl acetate layer 
was concentrated and purified by flash column chromatography. The product fractions 
were collected, and dried in vacuo to give 1.08 (48%) of light brown solid; ESMS vojz 
504.1, 506.1 (M+H^); mp 130^C (dec). 

30 

Example 193 

N-r4"rf3-Chloro-4-fluorophcnvl)anuno1-3-cvano-6- 
quinolinvn-4-dimethvlamino-2-butvnamide 



35 



Isobutyl chlorofomaate (0.85g, 6.2 mmol) was dropwise added into an ice cold 
solution of 4-dimethylamino-2-butynoic acid (1.85g, 14.4mmol) and N- 
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methylnKHphoIine (1.5g, 14.8mmoI) in lOQmL of tetrahydrofuan under N2. After 
stimng for 30min, a solution of L5g (4.79nimol) of 6-amino-4-[(3-chlon>4- 
flu(HDphenyl)amino]-3-quinolinecarbonitrile in 15mL of pyridine was added diopwise 
and the mixture was stirred at O^C for 2hr. The reaction was quenched with ice water, 
5 poured into saturated sodium UcartxKiate and brine, and extracted with ediyl acetate. 
The ethyl acetate layer was concoitrated and purified by flash column chromatography. 
The pioduct fractions were collected, and dried in vacuo to give 0.47 (23%) of reddish 
hrown soUd; ESMS m/z 422.0 (M+H^; mp 225^C (dec). 

10 Example 194 

N-r4-r-f3-Chloro-4-fluorophenvnaminol-3-cyano-6- 
quinolinyn-4-methoxy-2-butynanTide 



Isobutyl chloiofonnate (O.SSg, 6.2 mmol) was dropwise added into an ice cold 
15 solution of 4-methoxy-2-butynoic add (Llg, 9.6mmol) and N-n^thyhnorpholine 
(l.Q2g, lOmmol) in lOQmL of tetrahydrofuan under N2. After stirring for 30min, a 
solution of 1 .5g (4.79mmol) of 6-amino-4-[(3-chlon>-4-fluorophenyl)amino]-3- 
qumolinecarbcMiitrile in 15mL of pyridine was added dropwise and the mixture was 
stined at O^C for 3hr. The reaction was quenched with ice water, poured into saturated 
20 sodium bicarbonate and brine, and extracted with ethyl acetate. The ethyl acetate layo: 
was concentrated and purified by flash column chromatography. The product fractions 
were collected, and dried in vacuo to give 0.73 (37%) of light yellowish brown solid; 
ESMS mix 409(M+ir); mp 170-171). 



25 Example 195 

4-rf3-Bromo-4'fluorophenyl)aminoV6-nitio-3-quinolinecarbonitrile 

A mixture of 3.8g (16.33mmol) of 4-chloro-6-nitro-3-quinolinecarbonitrile and 3.7g 
(20nmK)l)of3-bronK>-4-fluoroanilinein200mLofethanol wasrefluxedfor3^^ After 
30 tfie solvent was removed, the residue as dissolved in ethyl acetate and washed with 
sodium bicarbonate. The product was collected as a pale yellow solid, 6.5g (71%); 
ESMS miz 387.3, 389.2, mp 269-270**C (dec). 
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Example 196 

6-aniinc>-4-r(3-Bromo-4-fluoTDphenynamino1- 3-quinolinecarbonitrile 

A mixtiue of 8g (20.67mmol) of 4-[(3K:hloro-4-fluoroph«iyi)aniino]-6-mtro-3- 
5 quinolinecarbonitrile, 4g (7235mmol) of iron dust and 8.9g (165.36mmol) of 
anmoonium chloride in 240mL of medianol and wato- (2: 1 ratio) was refluxed for 4hr. 
The ndxtuie was filtered hot and washed widi niethanol and water. The product 
precipitated fifom the filtrate upon cooling. The solid was collected and dried in vacuo 
to give 5.8g (79%) yellowish brown solid; ESMS mtx 356,8, 358.8, mp 210-212^C. 

10 

Example 197 

N-r4-r(3-Bromo-4-fluorDphenvl)amino1-3-cyano-6- 
quinolinvn-4-dimethvlamino-2-butvnamide 

15 Isobutyl chlorofonnate (0.373g, 2.73 mmol) was dropwise added into an ice cold 
solution of 4-dimethylaraino-2-butynoic acid (0.8g, 6.3mmol) and N-methy- 
Inoorpholine (0.658g, 6.5mmol) in 80mL of tetrahydrofuan undo: N2. After stirring for 
30min, a solution of 10.65g (2.1nMnol) of 6-amino-4-[(3-broino-4-fluorophenyl)- 
axnino]-3-quinolinecarbonitiile in IQmL of pyridine was added dropwise and the 

20 mixture was stirred at 0°C for 2.5hr. The reaction was quenched with ice wata:, poured 
into saturated sodium bicarbonate and brine, and extracted with ethyl acetate. The ethyl 
acetate layer was concentrated and purified by flash column chromatography. The 
product fractions were collected, and dried in vacuo to give 0.33 (33%) of yeUow solid; 
ESMS xniz 465.9, 467.9(M+H*); mp 228-23PC. 

25 

Example 198 

4-Dimethvlamino-but-2-enoic acid r4-f 3-bromo-phenvl- 
aininoV3-cvano-7-methoxv-quinolin-6-vll-amide 

30 To a mixture of 1,9 g (5.1 mmol) of 4-[(3-bn)mophenyl)amino]-7-methoxy-6-amino-3- 
quinolinecarbonitrile and 5.3 ml (31 mmol) of Hunig's base in 1 10 ml of dry THF at 0° 
C, with stirring, was added a THF solution containing 5.7 g (31 mmol) of 4-bromo 
crot(Miyl chloride dropwise. The mixture was stirred for additional 0.5 hour after 
addition. 100 ml of saturated sodium chloride solution was added to the reaction 

35 mixture, then it was extracted with ethyl acetate. The ethyl acetate solution was dried 
over sodium sulfate and then was added to 40 ml of dimethyl amine solution (2.0 M in 



wo 98/43960 



PCTAJS98/06480 



-116- 

THF) at 0°C dropwise. The solution was stined an additional 0.5 hour. The mixtuie 
was poured into diluted sodium bicarbonate solution . The organic layer was sq)arated 
and dried over sodium sulfate. Chromatography gave 1.4 g of bdge solid: mass 
^ectrum (electrospray, m/c): M+H 480.0 and 48 1,9. 

5 

Example 199 

4-Diethvlamino-but-2-CToic acid r4-f S-bromo-phenvl- 
armnoV3-cvano-7-methoxv-quinolin-6-vll-aimde 

10 To a mixture of 0.5 g (1.36 mmol) of 4-[(3-bronaophenyl)arruno]-7'-methoxy-6-ariiino- 

3- quinolinecarbonitrile and 0.48 ml (2.7 mmol) of Hunig's base in 50 ml of dry THF 
at 0^ C with stirring, was added a THF solution containing 0.50 g (2.7 mmol) of 4- 
bronx) ootonyl chloride dropwise. Hie mixture was stined for additional 0.5 hour 
after addition and then was added to a solution of 4.2 ml (40.8 mmol) diethyl amine in 

15 50 ml of THF at 0*^C dropwise. The solution was stirred for an additional 0.5 hour. 
The mixture was poured into diluted sodium bicarbonate solution . The organic layer 
was separated and dried over sodium sulfate. Chromatography gave 0.2 g of white 
solid: mass spectrum (electrospray, m/e): M+H 508.1 and 510.8. 

20 Example 200 

4-Morpholin-4-vl-but-2-enoic acid r4-(3-bromo-phenvlamino)-3- 
cvano-7-methoxv-quinolin-6-yn-amide 
To a mixture of 0.69 g (1.87 mmol) of 4-[(3-Bromophenyl)amino]-7-methoxy-6- 
aiiunO"3-quinolinecarbonitrile and 0.98 ml (5,6 mmol) of Hunig's base in 50 ml of dry 
25 THFat (X)C, with stirring, was added a THF solution containning 0.86 g (5 mmol) of 

4- bromocrotonyl chloride dropwise. The mixture was stirred for a additional 0.5 hour 
and then was added to a solution of 4.89 ml (56 mmol) morpholine in 50 ml THF at 
O^C dropwise. The solution was sttxred an additional 0.5 hour and then the mixture 
was poured into diluted sodium bicarbonate solution , The organic layer was separated 

30 and dried over sodium sulfate. The residue was chromatographed to give 0.38 g of 
grey solid: mass spectrum (electrospray, m/e): M+H 521.9 and 523.8. 
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Exampl 201 

4-f3-ChIon>4-fluorD-phenvlaminoV7-mcthoxy-6-nim)^ 

A mixture of 4.4 g (16.7 mmol) of 4-cWoro-7-inethoxy -6-nitio-3-quinolinecaibomtriIe 
S and 2.67 g (18.3 mmol) of 3^hloro-4-fluoio aniline in 1 10 ml of methoxyethanol was 
lefluxed undo- nitrogen for 4 hours. The reaction mixture was diluted with ethyl 
acetate and wash with sodiimi bicarbonate solution and sodium chloride solution. The 
organic lay^ was dried over sodium sulfate and then die solvent was removed under 
vacuum. The residue was chromatognq)hed on silica gel duting with mixture of ediyl 
10 acetate and methanol to give 3 g yellow solid: mass spectrum (electrospray, rn/d): 
372.9. 

Example 202 

6-Arnino-4-f3K:hloiD-4-fluoro-phenylaminoV7-rnethoxyKiuinoline-3K:^^ 

15 

A mixture of 4.88 g (13 mmol) of 4-[(3-chloTo-4-fluQrophcnyl)amino]-7-methoxy-6- 
nitrD-quinoline-3-carbonitrile, 5.2 g (97.5 mmol) of ammonium chloride, and 3.3 g 
(58.5 mmol) iron was stirred at reflux in 60 ml of water and 60 ml of methanol for 4.5 
hours. The mixture was diluted with 500 ml of hot ethyl acetate and the hot mixture 
20 was filtoed. The filtration was washed with saturated sodium chloride solution and 
then die organic layer was dried over sodium sulfate. The solvent was removed and the 
residue was chromatographed on silica gel eluting with mixture of ethyl acetate and 
methanol to give 3.38 g of yellow solid: mass spectrum (electrospray, m/c): M+H 
343.4. 

25 

Example 203 

4-Dimethvlamino-but'2-enoic acid r4-f3-chloro-4-fluoro- 
phenvlaminoV3-cyano-7-methoxy-quinolin-6-vll-amide 

30 To a mixture of 1.08 g (3.1 mmol) of 4-[(3-chlon>-4-fluorx)phenyl)amino]-7-methoxy- 
6-amino-quinoline-3-carbonitrile and 1.7 ml (9.7 mmol) of Hunig's base in 30 ml of 
dry THF at 0^ C, with stirring, was added a THF solution containing 1.99 g (9.3 
mmol) of 4-bronK> crotonyl chloride dropwise. The mixture was stirred for additional 
0.5 hour at O^C under nitrogen. 50 ml of saturated sodium chloride solution was 

35 introduced to the reaction mixture, then it was extracted with ethyl acetate. The ethyl 
acetate solution was separated and dried over sodium sulfate and then it was added to 
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31 ml of dimethyl amine solution (2.0 M in THF) at 0*^C diopwise. After addition, the 
solution was stined for another hour at room temperature. The mixture was poured 
into diluted sodium bicarbonate solution . The organic layer was separated and the 
residue was diromatographed to give 0.86 grams of uiute solid: mass spectrum 
5 (electrospray, m/e): 

Example 204 

4-Diethvlamino-but-2-enoic acid f4-(3-chloro-4-fluoro- 
phenvlaminoV3-cvano-7-n^thoxv-quinolin-6-vll-amide 

10 

To a mixture of 1.1 g (3.2 mmol) of 4-[3-chlon>-4-fluQrophenyl)amino]-7-methoxy-6- 
amino-3-quinolinecarbonitrile and 2.24 ml (12.8 mmol) of Hunig's base in 40 ml of 
dry TEIF at 0^ C, with stirring, was added a THF solution containing 2.34 g (12.8 
mmol) of 4-bromo crotonyl chloride dropwise. The mixture was stirred for additional 

15 0.5 hour at O^C. 50 ml of saturated sodium chloride solution was added to the reaction 
mixture and then it was extracted with ethyl acetate. The ethyl acetate solution was 
dried over sodium sulfate and added to a solution of 6.6 ml (64 mmol) diethyl amine in 
5 ml of THF at 0°C dropwise. The solution was stirred an additional hour at O^C. The 
mixture was poured into diluted sodium bicarbonate solution . The organic layer was 

20 sq)arated and dried over sodium sulfate. The residue was chromatographed and 
followed by recrystallization to give 0.62 grams of white solid: mass spectram 
(electrospray, m/c): M+H 482.0. 

Example 205 

25 4-Marpholin-4-vl-but-2-enoic acid r4-(3-chloro-4-fluoro- 

phcnvlaminoV3-cvano-7-mcthoxv-quinolin-6-vll-amidc 

To a mixture of 1.2 g (3.5 mmol) of 4-[(3-chloro-4-fluorophenyl)amino]-7-methoxy-6- 
amino-quinoline-3-carbonitrile and 2.44 ml (14 mmol) of Hunig's base in 50 ml of dry 

30 THF at 0° Q witii stirring, was added a THF solution containing 2.57 g (14 mmol) of 
4-bromo crotonyl chloride dropwise. The mixture was stirred for an additional hour at 
O^C. 50 ml of saturated sodium chloride solution was added to the reaction mixture, 
dien it was extracted with ethyl acetate. The ethyl acetate solution was dried ova- 
sodium sulfate and then was added to a solution of 4.58 ml (52.5 mmol) morpholine in 

35 5 mL of THF at O^C dropwise. The solution was stirred an overnight at 0*^C. The 
mixture was poured into diluted sodium bicarbonate solution . The organic layer dried 
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ovcx sodium sulfate. Qiromatography gave 0.83 grams off-white solid: mass spectrum 
(electrospray. m/e): M+H 496.0. 

Example 206 

5 4-f3-Bromo-4-fluon>-p hftnYlami noV7-methoxy-6-nititMiuinoUne-3-cai^ 

A mixture of 3.52 g (9.7 mmol) of 4-chloTO-7-methoxy -6-mtio-3-quinoIinecaitx>nitriIe 
and 2.0 g (10.7 mmol) of 3-bromo-4-fluoro aniline in 150 ml of methoxyethanol was 
refiuxed under nitrpgoi for 5.5 hours. The reaction mixture was diluted with ethyl 
acetate and wash with sodium bicaitxxiate solution and sodium chloride solution. Hie 
organic layer was dried with sodium sulfate and then solvent was rmioved under 
vacuum. The residue was chromatogr^hed on silica gel eluting with mixture of ethyl 
acetate and methanol to give 3 g of yellow solid: mass spectrum (electrospray, m/c): 
416.8 and 418.8. 

Example 207 

6-Agiino-4-r3-broiTK>-4-fluorO'phenvlaminoV7-methoxvK]uinolinc-3-carbonitri 

A mixture o f 2.9 g (6,95 mmol) of 4-[(3-hromo-4-fluorophenyl)amino]7-methoxy-6- 
nitro-quinoline-3-carbonitrile, 6.5 g (121.6 nunol) of ammonium chloride and 4.05 g 
(73 mmol) of iron in 50 ml of water and 50 ml of methanol for 6 hours. The mixture 
was diluted vwth hot ethyl acetate and the hot mixture was filtered. The filtration was 
washed with saturated sodium chloride solution then the CM^anic layer was dried over 
sodium sulfate. Hie solvent was removed and the residue was chromatographed on 
silica gd eluting with mixture of ediyl acetate and methanol to give 2.11 g of light 
yellow solid: mass spectrum (electrospray, m/e): M+H 386.7 and 388.8. 

Example 208 

4-Dimethvlamino-but-2-enoic acid r4-(3-bromo-4-fluoro- 
30 phenvlaminoV3-cvano-7-mcthoxv-quinolin-6-vl1-amidc 

To a mixture of 0.77 g (1.98 mmol) of 4-(3-hromo-4-fluorophenyl)amino]-7-methoxy- 
6-amino-quinoline-3-carbonitrile and 3.5 ml (20 mmol) of Hunig*s base in 35 ml of dry 
THF at 0^ C, with stirring, was added a THF solution containing 2.2 g (12 mmol) of 
35 4-bromo crotonyl chloride dropwise. The mixture was stirred for additional 30 minutes 
at O^C. 50 ml of saturated sodium chloride solution was added to the reaction mixture. 



10 
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tiien it was extracted with ethyl acetate. The ethyl acetate solution was dried over 
sodium sulfate and then was added to IS ml of jdimethyl amine (2.0 M in THF) at O^C 
dropwise. The solution was stirred an additional hour at loom temperature. The 
mixture was poured into diluted sodium bicarbonate soIuticHi . The organic layer was 
dried over sodium sulfate and the solvent was renK>ved und^ vacuum. The residue 
was chromatographed gave O.SSg beige solid: mass spectrum (electrospray, nVe): M+H 
498.0 and 500.0. 



Example 209 

10 4-Diethylamino-but-2-enoic acid r4-(3-bit)mo-4'fluorD- 

phenylaminoV3-cvano-7-mcthoxy-quinolin-6-vll-amide 

To a mixture of 0.77 g (1.98 mmol) of 4-[(3-bromo-4-fluorophenyl)amino]-7- 
methoxy-6-anmK>-quinoline-3-carbonitrile and 3.5 ml (20 mmol) of Hunig's base in 35 

15 ml of dry THF at 0^ C, with stirring, was added a THF solution containing 2.2 g (12 
mmol) of 4-brDmo crotonyl chloride dropwise. The mixture was stirred for additional 
30 minutes at O^C. 50 ml of saturated NaCl solution was added to the reaction mixture, 
then it was extracted with ethyl acetate. The ethyl acetate solution was dried over 
sodium sulfate and then was added to a solution of 3.1 ml (30 mmol) of diethyl amine 

20 in 5 ml of THF at 0°C dropwise. The solution was stirred an additional hour at 0°C 
and 30 minutes at room temperature. The mixture was poured into diluted sodium 
bicarbonate solution . The organic layer was dried over sodiimi sulfate and solvent was 
removed under vacuum. The residue was chromatographed to give 0.4 g off-white 
solid: naass spectrum (electrospray, m/c): M+H 525.9 and 527.9. 

25 

Example 210 

7-Ethoxy-4-hydroxv-quinoline-3-carb(Hiitrile 

A mixture of 10 g (73 mmol) of 3-ethoxy aniline and 12.3 g (73 mmol) of ethyl 
30 (ethoxymethylene) cyanoacetate was heated in 90 ml of Dowther at 140*^C for 7 hours. 
To this mixture was added 250 ml of Dowther. The solution was stirred and refluxed 
under rutrogen for 12 hours with periodically distilling out the eliminated ethanol. The 
mixture was cooled to room tenq)erature and the solid was collected and washed with 
hexane. The crude solid was treated with boiling ethanol and then filtered to give 9.86 g 
35 of brown solid: mass spectrum (electrospray, m/e): M+H 214.7. 
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Example 211 

7-Ethoxv-4-hvdroxv-6-nitiXMiuinoline-3-carfaonitrile 

To a susprasion of 5 g (23 imnol) of 7-Ethoxy-4-hydioxy-quinoline-3-caxtK)nitrile in 
5 75 ml of mfliHoacedc anhydride was added 5.5 g (69 tmnol) of ammcmiuin nitrate over 
a p^od of 6 hours at room temperature. Excess anhydride was removed at reduced 
pressure at 45^. The residue was stirred with 300 ml of water. The solid was 
collected and treated with boiling ethanol to give 3.68 g of tin solid: mass spectrum 
(electrospray, m/c) M+H 259.8. 

10 

Example 212 

4-ChloTo-7-ethoxV'6-nitro-quinoline-3-carbonitrile 

A mixture of 3.45 g (13 mmol) of 7-Ethoxy-4-hydroxy-6-nitro-quinoline-3- 
15 carbonitrile, 5.55 g (26 nunol) of phosphorous pentachloride, and 10 ml of 
phosphorous oxychloride was refluxed for 3 hours. The mixture was diluted with 
hexane and the solid was collected. The solid was dissolved in 500 ml of ethyl acetate 
and washed with cold diluted sodium hydroxide solution. The solution was dried over 
magnesium sulfate and filtered through a pad of silica gel. The solvent was renwved 
20 giving 2. 1 g of beige solid: mass spectrum (electrospray, m/e) M+H 277.7. 

Example 213 

4-f3-Bromo-phenvlaminoV7-ethoxv-6-nitro-quinoline-3-carbonitrile 

25 A mixture of 2.1 g (7.6 mmol) of 4-chloro-7-ethoxy-6-nitn>-3-quinolinecarbonitrile and 
0.91 ml (8.3 mmol) of 3-bromo aniline in 100 ml ethanol was refluxed under nitrogen 
for 4,5 hours. The reaction mixture was poured into diluted sodium bicarbonate 
solution. Ethanol was removed under vacuum. The mixture was diluted with ethyl 
acetate and the organic layer was separated and dried over sodium sulfate. The solution 

30 was concentrated and solid was collected and then washed with hexane. Upon drying, 
2.6 g of yellow solid obtained: mass spectrum (electrospray, m/c) M+H 412.8 and 
414.9. 
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Example 214 

6-Amin(>-4-(3-brDnK>phenYlaiTiinnV7-€thoxyK|uinoUne-3-c^^ 

A mixture of 2^ g (6 mmol) of 4-[(3-hrmnophaiyl)ainino]-7-ethoxy-6-nitroKjuinoline- 
S 3K:aibonitrile, 2 A g (45 nunol) of ammonium chloride, and 1.5 g (27 mmol) iron was 
stined at reflux in 40 ml of water and 40 ml of m^hanol for 4 hours. The mixture was 
diluted with 500 ml of hot ethyl acetate and die hot mixture was filtraied. The filtration 
was washed with saturated sodium diloride solution and thra die organic layer was 
dried over sodium sulfate. The solution was concentrated and 1.5 of beige solid was 
10 collected: mass spectrum (electrospray, nv^e): M+H 382.8 and 384.8. 

Example 215 

4-Bronio-but-2-enoic acid r4-f3-bn>nK>-phenvlaminoV3- 
cvana-7-ethoxvKimnoIin-6-vn-aniidc 

15 

To a mixture of 1.34 g (3.5 mmol) of 4-[3-hromo-phenyl)amino]-7-ethoxy-6-amino-3- 
quinolinecarbonitrile and 3.66 ml (21 ramol) of Hunig*s base in 80 ml of dry THF at 
O^C, with stirring, was added a THF solution containing 3.85 g (21 mmol) of 4-bronK) 
crotonyl chloride dropwise. The mixture was stirred for additional 30 minutes at O^C. 
20 50 ml of saturated sodium chloride solution was added to the reacticHi mixture, then it 
was extracted with ethyl acetate. The ethyl acetate solution was dried over sodium 
sulfate and then the drying agent was filtered off. This solution was used without 
further characterization. 

25 Example 216 

4"E>imethvlamino-but-2-enoic acid r4-f 3-bromo-phenyl- 
amino)-3-cvano-7-ethoxy-quinolin-6-vl1-amide 

A one-tiiird portion of the solution from example 18 was added dropwise to 8.75 ml 
30 (17.5 mmol) of dimethyl amine at 0°C. The mixture was stirred for an additional 30 
minutes at O^C. The mixture was diluted with sodium bicarbonate solution and then the 
organic layer was separated and dried. The solvent was renwved under vacuum and the 
residue was chromatographed on silica gel eluting with a mixture of ethyl acetate and 
methanol giving 0.32 g beige solid: mass spectrum (electrospray, nVe) M+H, 494.0 
35 and 496.0. 
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Example 217 

4'E>iethylaimno-but-2-enoic acid r4-(3-bn>mo-phenvlaininoV3- 
cvano-7-ethoxv-quinolin-6-yn-amide 



5 A one-diiid pordcm of the soludcm fiom exaitq)le 1 8 was added dropwise to a solution 
of 1.81 ml (17.5 imnDl) of diethyl amine in 5 ml of THF at 0°C. The mixture was 
stiired for an additicxial 30 minutes at O^C The mixtute was diluted with sodium 
bicarbonate solution and then the organic layer was separated and dried. The solvent 
was removed under vacuum and the residue was chromatographed on silica gel eluting 
10 with a mixture of ethyl acetate and methanol giving 0*22 g beige solid: mass spectrum 
(electrospray, m/e) M+H, 522.0 and 524.0. 

Example 218 

4-Morpholin-4-vl-but-2"enoic acid r4-f3'bromo-phcnylaminoV3- 
15 cyano-7-ethoxy-quinolin-6-vll-amidc 

A one-third portion of the solution fiom example 18 was added dropwise to a solution 
of L57 ml (18 mmol) of morpholine in 5 ml of THF at 0°C. The mixture was stirred 
for an additional 30 minutes at O^C. The mixture was diluted with sodium bicarbonate 
20 solution and then the organic layer was separated and dried. The solvent was renaoved 
under vacuum and the residue was chromatographed on silica gel eluting with a mixture 
of ethyl acetate and methanol giving 0.37 g white solid: mass spectmm (electrospray, 
m/e) M+H, 535.9 and 538.0. 



25 Example 219 

8-Methoxv-4-hvdTOxy-6-nitro-quinoline-3-caTfaonitrile 

A mixture of 12.6 g (75 mmol) of 2-methoxy-4-nitro aniline and 12.7 g (75 mmol) of 
ediyl (ethoxymethylme) cyanoacetate was heated in 100 ml of Dowther at 120^C for 

30 overnight and 180°C for 20 hours. To this mixture was added 300 ml of Dowther. 
The solution was stirred and refluxed under nitrogen for 12 hours with poiodically 
distilling out the eliminated ethanol. The mixture was cooled to room temperature and 
the solid was collected and washed with hexane. The crude solid was treated with 
boiling ethanol and then dieted to give 12 g of brown solid: mass spectrum 

35 (electrospray, m/e): M+H 245.8. 



I 
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Example 220 

4-ChloTD-8-methoxv-6-nitixMiirinoUne-3K:art)omtrile 

A mixture of 4 g (16 mmol) of 8-Methoxy-4-hydroxy-6-mtn)-quinoUne-3Karbomtri^ 
5 6.66 g (32 rnxDol) of phosphorous pratachloride, and 15 ml of phosphorous 
oxychloride was refluxed for 2^ hours. The mixture was diluted with hexane and the 
solid was collected. The solid was dissolved in 500 ml of ethyl acetate and washed 
with cold diluted sodium hydroxide solution. The solution was dried ovct noagnesium 
sulfate and filtered through a pad of silica geL The solvent was removed giving 2.05 g 
10 of tan solid: mass spectrum (electrospray, m/e) M+H 263.7. 

Example 221 

6-nitro-4-(3-bronK)-phenvlaniinoV8-nicthoxv-quinolinc-3-carbonitrile 

15 A mixture of 1.9 g (7.6 mnwl) of 4-diloro-8-methoxy-6-nitro-quinoline-3-carbonitrile 
and 0.86 ml (8.3 mmol) of 3-bTomo aniline in 95 ml ethanol was refluxed under 
nitrogen for 5 hours. The reaction mixture was poured into diluted sodium bicarbonate 
solution. Ethanol was removed under vacuum. The mixture was diluted with ethyl 
acetate and the organic layer was separated and dried over sodium chloride. The 

20 solution was concentrated and solid was collected and then washed with hexane. Upon 
drying, 2.3 g of yellow solid obtained: mass spectram (electrospray, nVe) M+H 398.8 
and 4(K).8. 

Example 222 

25 6-Amino-4-(3-bromo-phenvlamino)'8-methoxv-quinolinc-3-carbonitrile 

A mixture of 2.15 g (5 mmol) of 4-[(3-bn)mophenyl)amino]-8-methoxy-6-nitro- 
quinoIine-3-carbonitrile, 1.95 g (37.5 mmol) of ammonium chloride, and 1,26 g (22.5 
mmol) iron was stirred at reflux in 40 ml of water and 40 ml of methanol for 3 hours. 
30 The mixture was diluted with 500 ml of hot ethyl acetate and the hot mixture was 
filtered. The filtration was washed with saturated sodium chloride solution and then the 
organic layer was dried over sodium sulfate. The solution was concentrated and 0.43 
of dark yellow solid was collected: mass spectram (electrospray, m/e): M+H 368.9 and 
370.9. 



35 
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Example 223 

4-Bromo-but-2-cnoic acid r4-f3-bromo-phenylaniinoV3- 
cvano-8-methoxy-quinolin-6-yl]-aimdc 



5 To a mixtme of 1.05 g (2.8 mmol) of 4-[3-biomo-phenyl)ainino]-8-methoxy-6-amino- 
3-quinolinecarbonitrile and 3.9 ml (22.4 mmol) of Hunig's base in 50 ml of dry THF at 
O^C, with stirring, was added a THF soluticm containing 4.11 g (22.4 mmol) of 4- 
bromo crotonylchloride dropwise. The nuxture was stirred for additional 1 hour at 
O^C 50 mL of saturated sodium chloride solution was added to the reaction mixture, 

10 then it was detracted with ethyl acetate. The ethyl acetate solution was dried over 
sodium sulfate and then the drying agent was filtered off. This solution was used 
without further charactcrizaticm. 



Example 224 

15 4-Dimethvlammo-but-2-€noic acid r4-(3-bromo-phenvl- 

aminoV3-cvano-8 -methoxy-quinolin-6-yll-amide 

A one-third portion of the solution form example 26 was added dropwise to a solution 
of 7 ml (14 mmol) of dimethyl amine (2.0 M in THF) at 0°C. The mixture was stirred 
20 for an additional 30 minutes at 0°C. The mixture was diluted with sodium bicarbonate 
solution and then the organic layer was separated and dried. The solvent was removed 
under vacuum and the residue was chromatographed on silica gel eluting with a mixture 
of ethyl acetate and methanol giving 0.22 g tin solid: mass spectrum (electraspray, m/e) 
M+H, 480.0 and 482.0. 



25 



Example 225 

4-Diethvlamino-but-2-cnoic acid r4-(3-bromo-phenvl- 
aminoV3-cvano-8-tnethoxv-quinolin-6-yn-amide 



30 A one-third portion of the solution from example 26 was added dropwise to a solution 
of 1.4 ml (14 mmol) of diethyl amine in 5 ml of THF at O^C. The mixture was stirred 
for an additional 30 minutes at 0°C. The mixture was diluted with sodium bicarbonate 
solution and then the organic layer was separated and dried. The solvent was removed 
under vacuum and the residue was chromatographed on silica gel eluting with a mixture 

35 of ethyl acetate and methanol giving 95 mg tin solid: mass spectrum (electrospray, m/t) 
M+H, 509,9 and 511.0. 
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Example 226 

4-MoTpholin^yl-but-2-enoic arid r4-f 3-broino-phenvl- 
aimno V3-^ano-8-methoxv-qiiinolin-6- vl1 -amide 

5 

A cMie-diini portion of the solution from example 26 was added dropwise to a solution 
of 12 ml (14 nunol) of morpholine in 5 ml of IHF at O^C. The mixture was stirred 
for an additional 30 minutes at O^C. The mixture was diluted witii sodium bicarbcmale 
sdution and then the organic layer was separated and dried. The solvent was removed 
10 under vacuum and the residue was chromatographed on silica gel eluting with a mixture 
of ^yl acetate and methanol giving OJtl g yellow solid: mass spectrum (electrospray, 
m/e) M+H, 522.0 and 524.0. 



Example 227 

15 4-Dimethvlamino-but-2-vnoic add r4-f 3-bromo-phcnvl- 

amino)-3-cvano-7-methoxv-quinol-6-vl1-amide 

Isobutyl chloToformate 6.9 ml (5.4 mmol) and N-methylmorpholine 1.19 ml (10.8 
mmol) were added to an ice-cold solution of 1.37 g (10.8 mmol) of 4-dimethylamino- 

20 2-butynoic add in 60 ml of THF. After stirring for 10 minutes, a solution of 1 g (2.7 
mmol) 4-[(3-hromophenyl)amino]-7-methoxy-6-amino-quinoline-3-carbomtrile in 10 
ml of pyridine was introduced. The reaction rtuxture was stirred overnight at O^C. The 
solvent was evaporated and the residue was stirred in diluted sodium bicarbonate. The 
solution was then extracted with ethyl acetate. The ethyl acetate solution was dried and 

25 removed under vacuum. The residue was chromatographed to give 0. 1 8 g of tin solid: 
mass spectrum (electrospray, m/e) 478.0 and 480.0. 



Example 228 

4-(4-Chloro-2-fluoro-phenylanrinoV6J-dimethoxv-quinolinc-3-carbonitrile 

30 

A mixture of 2.0 g of 4-chloro-6,7-dimethoxy-3-quinolinecarbonitrile, 1.46 g of 4- 
chloro-2-fluoroafuline, 0.925 g of pyridine hydrochloride, and 125 ml of 
ethoxyethanol was stirred under nitrogen, at reflux temperature for 1 h. The mixture 
was cooled and added to 1(K)0 ml of water. To this mixture was added sodium 
35 carbonate to pH 9. The product was collected, washed with water, and dried to give 
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2.61 g of 4-(4-chlcm>-2-fluoro-phOTylaiiiino)-6J-diniethoxy-quinoI^ 
as a solid, mp ISP-Ml^'C; mass spectrum (electrospray, m/e): M+H 357.9. 

Example 229 

5 4-(3-Hydroxv-4-methvl-phenvlaminoV6J-dimcthoxy-quinoline-3-c^^ 

A mixture of 2.98 g of 4^hk)ro-6,7-<limethoxy-3Hjiiinolinecartx)nitrile^ 1.85 g of 5- 
amino-o-cresol, 1.39 g of pyridine hydrochloride, and 200 ml of ethoxyethanol was 
sdrred under nitrogen, at r^ux tenrq)erature for 1 h. The mixture was cooled and 
10 added to 1000 ml of water. To this mixture was added sodium cartx)nate to pH 9. The 
product was collected, washed with water, and dried to give 3.27 g of 4-(3-hydroxy-4- 
inethyl-phenylainino)-6,7-dimethoxy-quinoline-3-carbonitrile as a solid, mp 222- 
224'*C; mass spectram (EI, m/e): M 335.1269. 

IS Example 230 

4"Hvdroxv-6.7.8-trimethoxy-quinoline-3-carbonitrile 

A mixture of 4.82 g of methyl 3,4,5-trimethoxyanthranilate in 20 ml of N,N-dimethyl- 
fomoamide dimethyl acetal was refluxed for 18 hours and concentrated in vacuo. The 

20 crude amidine product was used in the next step without further purification. 

To 25 ml of tetrahydrofuran at -78X! was added 17.6 ml of 2.5M n-butyllithium in 
hexanes. Then 2.35 ml of acetonitrile in 45 ml of tetrahydrofuran was added 
drop wise. The mixture was stirred at -78**C for 15 minutes. Then a solution of the 
crude anudine in 30 ml of tetrahydrofuran was added dropwise. The mixture was 

25 stirred at -78^C for 30 minutes, then 5.7 ml of acetic acid was added. The mixture was 
warmed to room tenqjerature, and 100 ml of water was added. The product was 
collected, washed with water, and dried to give 4. 14 g of 4-hydroxy-6,7,8-trimethoxy- 
quinoline-3-carbonitrile as a solid, mp 280°C (decomposed); mass spectrum 
(electrospray, m/e): M+H 261 .2. 

30 

Example 231 

4-Chloro-6.7,8-trimethoxy-quinoline-3-carbonitrile 

A stirred mixture of 1.30 g of 4-hydroxy-6,7,8-trimethoxy-quinoline-3-carborutrile, 10 
35 ml of phosphorous oxychloride, and 1 drop of N,N-dimethylformamide was refluxed 
for 10 minutes and evaporated free of volatile matter. The residue was stirred with 20 
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ml of 5% methyl alcdiol in ethyl acetate. The product was collected and dried to give 
L12 g of 4-chloTO-6 J3"trimethoxy-quinoUne-3-carbonitrile as a solid, mp 161-163°C; 
mass spectrum (EI, m/e): M 278.0452. 

S Example 232 

4'(3-Diinethvlamino-phenvlaimnoV6J,8-trimctfaoxvKjuinolinc-3-<^^ 

A mixture of 0.279 g of 4-chlQro-6,7,8-trimethoxy-quinoline-3-carbonitrile, 0.23 g of 
NJ<I-diinethyl-l,3-phenylenediamine dihydrochloride, 0.2 ml of pyridine, and 15 ml 
10 of ethoxyethanol was stirred under nitrogen, at reflux temperature for 30 minutes. Hie 
mixture was cooled and added to 100 ml of water. To diis mixture was added sodium 
carix>nate to pH 9. The product was collected, washed with water, and dried to give 
0.251 g of 4-(3-dimethylariiino-phenylamino)-6,7,8-tririiethoxy-quinolinc-3-carbo- 
nitrile as a solid, mp 142-144X; mass spectrum (EI, m/e): M 378.1685. 

15 

Example 233 

4-(3-Hvdroxy-4-mcthvl-phenvlaniinoV6J.8-trimethoxyK}uinoline-3Kmbonitrile 

A mixture of 0.279 g of 4-chlon>-6,7,8-trimethoxy-quinoline-3-carbonitrile, 0.148 g of 
20 5-amino-o-cresol, and 10 ml of ethoxyethanol was stirred under nitrogen, at reflux 
t^perature for 30 minutes. The mixture was cooled and added to 100 ml of water. 
To this mixture was added sodium carbonate to pH 9. The product was collected, 
washed with water, and dried to give 0.279 g of 4-(3-hydroxy-4-methyl- 
phenylamino)-6,7,8-trimethoxy-quinoline-3-carbonitrile as a solid, mp 200°C 
25 (decomposed) ; mass spectrum (EI, m/e): M 365.1356. 

Example 234 

4-(4-Chlon>2-fluoro-phenvlaminoV6J>8-trimethoxy-quinoline-3-carbomtrile 

30 A mixture of 0.279 g of 4-chloro-6,7,8-trimethoxy-quinoline-3-carbonitrile, 0.177 g of 
4-chloro-2-fluoroaniline, and 10 ml of ethoxyethanol was stirred under nitrogen, at 
reflux temperature for 30 minutes. The mixture was cooled and added to 100 ml of 
water. To this mixture was added sodium carbonate to pH 9. The product was 
extracted with ethyl acetate, washed with water, dried and concentrated in vacuo. The 

35 solid thus obtained was chromatographed on silica gel elating with hexanes-ethyl 
acetate 9: 1 to 2: 1, Solvent was removed from product fractions giving 0.261 g of 4-(4^ 
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cUoro-2-fluoro-phenylamino>6J,8-trimethoxy-quinoline^ as a yeUow 

solid: mp 166-168''C; mass spectrum (EI, m/e): M 387.0777. 

Example 235 

5 2-fl)imethylamin(>-mcthvlenearni nn )-^,6-f tii T^ arid methylestcr 

A mixtiire of 3.46 g of 2-amino-3,6-dimethoxybenzoic acid (Manouchehr Azadi- 
Ardakani andTmKHhy W. Wallace, Tetrahedron, Vol. 44, No. 18, pp. 5939 to 5952, 
1988) in 20 ml of NJ4-dimethylfonnaide dimethyl ac^ was lefluxed for 18 hours 
10 and concentrated in vacuo. To the residue was added 180 ml of ethyl acetate. The 
mixture was filtered, and 200 ml of hexanes was added to the filtrate. The mixture was 
Aen concoitrated to 100 ml. The product was collected and dried to give 3.25 g of 2- 
(diniethylarnino-methylaieainino)-3,6-dimetboxy-benzoic acid methylestCT" as a solid, 
mp 81-83X; mass spectrum (El, m/t): M 266.1263. 

15 

Example 236 

4-Hvdroxv-5.8-dimethoxv-quinoline'3-carbonitrile 

To 12.5 ml of teirahydrofuran at -78^C was added 8.8 ml of 2.5M n-butyllithium in 
20 hexanes. Then 1.18 ml of acetonitrile in 25 ml of tetrahydrofuran was added 
drop wise. The mixture was stirred at -78**C for 15 minutes. Then a solution of 2- 
(dimethylamino-methylOTeamino)-3,6-dimethoxy-benzoic acid methylester in 62 ml of 
tetrahydrofuran was added drcq^wise. The mixture was stirred at -78°C for 10 minutes, 
then warmed to room tempcraturc in 15 minutes. Acetic arid (3 ml) was added, 
25 followed by 200 ml of water. The produa was collected, washed with water, and 
dried to give 1.57 g of 4^hydroxy-5,8-dimethoxy-quinoline-3-carbonitrile as a solid, 
mp 300-305'*C; mass spectrum (EI, m/e): M 230.0685. 

Example 237 

30 4-ChlorO"5.8-dimethoxy^uinoline-3-carfaonitrile 

A stirred mixture of 1.30 g of 4-hydroxy-5,8-dimethoxy-quinoline-3-carbonitrile, 10 
ml of phosphorous oxychloride, and 2 drops of N,N-dimethylfQrmamide was refluxed 
for 10 minutes and evaporated free of volatile matter. The residue was stirred with 50 
35 ml of water. The product was collected and dried to give 1.74 g of 4-chloro-5,8- 
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dimethoxy-quinoline-3-cartx)mtriIe as a solid, mp 165-167°C; mass spectrum (EI, m/e): 
M 248,0346. 

Example 238 

5 4-(4-ailoit>-2-fluoiD-phenylaminoV5.8-dimcthoxv-qi^ 

A mixturc of 0.148 g of 4-chloro-5,8-dimethoxy-3-quinolinecaibonitrile, 0.102 g of 4- 
cUoio-2-fluoioaniline, and S ml of ethoxyethanol was stined under nitrogen, at reflux 
temperature for 30 minutes. The mixmre was cooled and added to SO ml of water. To 
10 this mixture was added sodium carbonate to pH 9. The product was collected, washed 
with water, dried, and washed with 10 ml of hexanes-ethyl acetate (4:1) to give 0.168 
g of 4-(4-chloro-2-fluoro-phenylariiino)-5,8-diniethoxy-quinoline-3-carbonitrile as a 
solid, mp 197-199°C; mass spectram (EI, m/e): M 329.7609. 

15 Example 239 

4-(3-HydrDxy-4-inethvl-phenylamino)-5,8-dimethoxv-quinoline-3-carfaomtrile 

A mixture of 0.148 g of 4-chloro-5,8-dimethoxy-3-quinolinecarbonitrile, 0,087 g of 5- 
amino-o-cresol, and 5 ml of ethoxyethanol was stirred under nitrogen, at reflux 
20 toiiperature for 30 minutes. The mixture was cooled and added to 50 nd of water. To 
this mixture was added sodium carbonate to pH 9. The product was collected, washed 
with water, dried, and washed with 10 ml of hexanes-ethyl acetate (4:1) to give 0.168 
g of 4-(3-hydioxy-4-methyl-phenylarnino)-5,8-diniethoxy-quinoline-3-carbonitrile as a 
solid, mp 240-242''C; mass spectrum 021, tn/c): M 335. 1260. 

25 

Example 240 

4-f3-BronfK)-phenylaininoV5.8-dimethoxy-quinoline-3-carbonitrile 

A mixture of 0.148 g of 4^chloro-5,8-dimethoxy-3-quinolinecarbonitrile, 0.12 g of m- 
30 bromoaniline, and 5 ml of ethoxyethanol was stirred under nitrogen, at reflux 
tempo-ature for 30 minutes. The mixture was cooled and added to 50 ml of water. To 
this mixture was added sodium carbonate to pH 9. The product was collected, washed 
with water, dried, and washed with 10 ml of hexanes-ethyl acetate (4:1) to give 0.213 
g of 4-(3-bromo-phenylaniino)-5,8-diiiiethoxy-quinoline-3-carbonitrile as a solid, mp 
35 72-74*'C; mass speconnn (EI, m/e): M 383.0265. 
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Example 241 

4-G-Bromc>'phenvlaminoV6J,8-triniethoxy-quinoline-3-cait^ 

A mixnire of 0.167 g of 4K;hloro-6J,8-triinethoxy-3Kiuinolinecarbomtrile, 0.12 g of 
5 m-hnHnoaniline» and 5 ml of ethoxyethanol was stirred under nitrogen, at reflux 
temp^ature for 30 minutes. The mixtuie was cooled and add^ To 
this mixture was added sodium carbonate to pH 9. The product was collected, washed 
wid) water, dried, and washed with 10 ml of hexanes-^yl acetate (4:1) to give 0.212 
g of 4-(3-broino-phenylaiirino)-6,7,8-trimethoxy-quinoline-3-cartx)nitr^ as a solid, 
10 mp 21 1-213'*C; mass spectrum (EI, rp/e): M 413.0377. 

Example 242 

4-f3-Dimethvlamino-phcnvlaminoV5.8-dimethoxv-quinoline-3-carbonitrile 

15 A mixture of 0.148 g of 4-chlorc>-5,8-dimethoxy-3-quinolinecarbonitrile, 0.146 g of 
NJ^-dimethyl-l,3-phenylenediamine dihydrochloride, 0.2 ml of pyridine, and 5 ml of 
ethoxyethanol was stirred under nitrogen, at reflux temperature for 30 minutes. Then 
the mixture was partitioned between ethyl acetate and saturated sodium chloride 
solution. The organic layer was dried and concentrated in vacuo. The residue thus 

20 obtained was chromatographed on silica gel eluting with ethyl acetate. Solvent was 
removed finom produa fractions giving 0.160 g of 4-(3-dimethylamino-phenylamino)- 
5,8-dimethoxy-quinoline-3-carbonitrile as a solid, mp 103-105^C; mass spectrum (EI, 
m/e):M 348.1588. 

25 Example 243 

4-f4-ChlorO"2-fluoro-5-hvdroxV"phenylaminoVS.8KlimethoxvH]uinoline-3-carbonitrile 

A mixtureof 0.223 g of 4-chloro-5,8-dimethoxy-3-quinolinecarbonitrile, 0.22 g of the 
methyl carbonate of 4-chloro-2-fluoro-5-hydroxy-aniIine, and 15 ml of ethoxyethanol 

30 was stirred under nitrogen, at reflux tonperature for 30 minutes. The mixture was 
cooled and added to 100 ml of water. To this mixture was added sodium carbonate to 
pH 9. The product was collected, washed with water, and dried. 
The solids thus obtained were dissolved in a mixture of 30 ml of methyl alcohol and 20 
ml of acetone. To this mixture was added 1.5 ml of 28-30% ammonium hydroxide 

35 solution. The mixture was heated at 50^C for 30 minutes and concentrated. The 
product was collected, washed with ethyl acetate, and dried to give 0.237 g of 4-(4- 
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chloTO-2-fluoio-5-hydiDxy-phOTylaimno)-5,8Hiimethoxy-^ as a 

solid, xjop 240®C (decomposed); mass spectrum (electrospray, m/e): M+H 373.9. 

Example 244 

5 4-f4-Qiloro-2-fluoro-S-hydn)xy-phenylamino^-6.7.8- 

trimethnxv-qiiinoline-3-caibonitrilc 

A mixture of 0.279 g of 4-chloiD-6 J,8-trimethoxy-3-quinolinecarbonitrile, 0,22 g of 
the methyl carbonate of 4-chlom-2-fluaio-5-hydroxy-aniline, and 15 ml of ethoxy- 

10 ethanol was stirred under nitrogen, at reflux temperature for 30 minutes. The mixture 
was cooled and added to 100 ml of water. To this mixture was added sodium 
carbonate to pH 9. The product was collected, washed with water, and dried. 
The solids thus obtained were dissolved in a mixture of 30 ml of methyl alcohol and 20 
ml of acetone. To this mixture was added 1.5 ml of 28-30% ammcmium hydroxide 

15 solution. The mixture was heated at SO^XT for 30 minutes and concentrated. The 
product was collected, washed with ethyl acetate, and dried to give 0.162 g of 4-(4- 
chloro-2-fluoro-5-hydn>xy-phenylaniino>6J,8-triniethoxy-quinoline-3K;arbonitrile as 
a solid, mp 223-225''Q mass spectrum (EI, nVe): M 403.0731. 

20 Example 245 

4-f3-HydrDxy-2-Tnethyl-phenylaminoV6.7-dimethoxy-quinoline-3-carbonitrile 

A mixture of 0.249 g of 4-chlon>-6,7-dimethoxy-3-quinolinecarbonitrile, 0.123 g of 3- 
amino-cKTCSol, 20 mg of pyridine hydrochloride, and 10 ml of ethoxyethanol was 

25 stirred undor nitrogen, at reflux ienrq)erature for 30 minutes. The mixture was cooled 
and added to 40 ml of water. To this mixture was added sodium carbcmate and 
concentrated hydrogen chloride to adjust pH to 7. The product was collected, washed 
with water, and dried to give 0.174 g of 4-(3-hydroxy-2-methyl-phenylamino)-6,7- 
dimethoxy-quinoline-3-carbonitrile as a solid, mp 255-257°C; mass spectrum 

30 (electrospray, m/e): M+H 335.9. 

Example 246 

4-(2-Hvdroxy-6-methvl-phenvlariiinoV6.7-<limethoxy-quinoline-3-carfaonitrile 



35 



A mixture of 0.249 g of 4-chloro-6,7-dimethoxy-3-quinoUnecarbonitrile, 0.123 g of 2- 
amino-m-cresol, 20 mg of pyridine hydrochloride, and 10 ml of ethoxyethanol was 
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sdrred under nitrogen, at reflux tanpoature for 30 minutes. The mixture was cooled 
and added to 40 ml of water. To this mixture was added sodium cartx>nate and 
OHicmtrated hydrogen chloride to adjust pH to 7. The product was collected, washed 
with water, and dried to give 0.216 g of 4-(2-hydroxy-6-methyl-phenylamino)-6,7- 
5 dinietiioxy-quinoline-3-caibonitrile as a solid, mp 245-247^Q mass spectrum 
(electrospray, w/t): M+H 336.1363. 

Example 247 

3-G-CVano-67-dimethoxvHjuinohn-4-ylanrrin nVhf^n7amide 

10 

A mixture of 0.249 g of 4-chloro-6,7-dimethoxy-3-quinolinecarbonitrile, 0. 136 g of 3- 
aminobenzamide, 20 mg of pyridine hydrochloride, and 10 ml of ethoxyethanol was 
stirred under nitrogen, at reflux tOTq)erature for 30 minutes. The mixture was cooled 
and added to 40 ml of water. To this mixture was added sodium carbonate and 
15 concaitrated hydrogen chloride to adjust pH to 7. The product was collected, washed 
with water, and dried to give 0.321 g of 3-(3-cyano-6,7-dimethoxy-quinolin-4- 
ylaniino)-benzamide as a solid, mp 253-255**C; mass spectmm (electrospray, nVe): 
M 349.1301. 

20 Example 248 

4-f3-BTDmo-4"methyl-phenvlamino)'6.7-dimethoxv-quinoline-3rcarbonitrile 

A mixture of 0,249 g of 4-chloro-6,7"dimethoxy-3-quinolinecarbonitrile, 0.186 g of 3- 
broma-4-methylaniline, 20 mg of pyridine hydrochloride, and 10 ml of ethoxyethanol 

25 was stirred under nitrogen, at reflux xemperoxuic for 30 minutes. The mixture was 
cooled and added to 40 ml of water. To this mixture was added sodium carbonate and 
ccxicentrated hydrogen chloride to adjust pH to 7. The product was collected, washed 
with water, and dried to give 0.286 g of 4-(3-bromo-4-methyl-phenylamino>6,7- 
dimethoxy-quinoline-3-carbonitrile as a solid, mp 292-294°C; mass spectmm (EI, m/e): 

30 M 397.0446. 

Example 249 

4-(3-ChloTD-4-hvdroxy-phenvlaminoV6.7-dimethoxv-quinoline-3-carbonitrile 



35 A mixture of 0249 g of 4-chloro-6,7-dimethoxy-3-quinolinecarbonitrile, 0. 144 g of 4- 
amino-2-chlorophenol, 20 mg of pyridine hydrochloride, and 10 ml of ethoxyethanol 
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was stirred under nitiogen, at reflux teiq^Bture for 30 minutes. The mixtuie was 
cooled and added to 40 ml of water. To this mixture was added sodium carbonate and 
concentrated hydrogen chloride to adjust pH to 7. The product was collected, washed 
with water, and dried to give 0.256 g of 4-(3-chloro-4-hydroxy-phenylamino)-6,7- 
5 dimetboxy-quinoline-3-carb(Miitrile as a solid, mp 230-232^C; mass spectmm (EI, m/e): 
M 355,0719. 

Example 250 

6u7-Dimethoxv-4-f2-m^vlsulfanvl-phCTylaininoV<}uinoHne-3K^ 

10 

A mixture of 0^49 g of 4-chloro-6,7-dimethoxy-3-quinolinecarbonitrile, 0.139 g of 2- 
(mediylmercapto)aniline, 20 mg of pyridine hydrochloride, and 10 ml of ethoxyethanol 
was stirred under nitrogen, at reflux temperature for 30 minutes. The mixture was 
cooled and added to 40 ml of water. To this mixture was added sodium cart)onate and 
15 ccmcratrated hydrogen chloride to adjust pH to 7. The product was collected, washed 
with water, and dried to give 0.184 g of 6,7-dimethoxy-4-(2-methylsuIfanyl- 
|rfienylamino)-quinoline-3-carbonitrile as a solid, mp 245-247°C; mass spectrum (EI, 
m/e): M 351.1051. 

20 Example 251 

Methyl 2-(dimethvlaminomethvleneamino)-4.5-dicthoxvbenzoate 

To a stirred solution of methyl 2-anuno-4,5-diethoxybenzoate (4.79 g, 20 mmol) in 20 
ml of DMF at O^C was added phosphorous oxychloride (2.24 ml, 24 mmol) during 15 
25 m. The mixture was warmed to 55"C and stirred for 45 m. The resulting solution was 
diluted with methylene chloride, cooled to 0°C, and treated with 80 ml of precooled 
N/1 sodium hydroxide during 5 m. The organic layer was separated and washed at O^C 
with with water. TTie solution was dried and concentrated to give an amber oil; NMR 
(CDCl3)6 3.00(s,^&2N). 

30 

Example 252 

1.4-Dihvdroquinoline-6J-diethoxy-4-oxo-3-carbonitrilc 

To a stirred solution of n-butylllithium (17.6 ml of 2.5 M in hexane; 44 mmol) in 25 ml 
35 of THF at -78**C was added a solution of acetonitrile (2.35 ml, 45 mmol) in 44 ml of 
THF during 10 m. After stirring at -78°C for 15 m, the mixture was treated with a 
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solution of ethyl 2-(diiiiethyIaininon£d!yleneanimo)-4»5Kliethoxyben^^ (5.83 g, 
19.8 mmol) in 30 ml of THF during 30 m. After 30 m at -78°C the mixture was treated 
with 5.7 ml (100 mmol) of acetic arid and evaporated to dryness. The residue was 
stiired in water, and the resulting predpitate was filtered off, washed widi water, and 
5 dried to give 4.01 g of off-white solid; NMR (DMSO-de) d 8.58(s, 2-ID. 

Example 253 

4-Chloro-6J-diethoxv-3-quinolinecaTix>nitrile 

10 In the manner of Example 115 trcatmait of 1 ,4-dihydn)quinoline-6,7-diethoxy-4-oxo- 
3-caibonitrile with phosphorous oxychloride gave the title compound as a pink solid, 
mp 170-175°C. 

Example 254 

15 4-r3-Chloro-4-fphenvlthio)phenvlaniino1-6.7-diethoxy-3-quinolinecait)onitrile 

In the manner of Exanq)le 105 reaction of 4-chIoro-6,7-diethoxy-3- 
quinolinecarbonitdle with 3-chloro-4-(phenylthio)aniIine gave the title compound as a 
tan solid, mp 88-94°C. 

20 

Example 255 

4-r3-CMQro-4-(^phenvlthio)phcnylamino1-6J-dimethoxy-3-quinolinecaite 

In the manner of Exan5)le 105 reaction of 4-chlon)-6,7-dimethoxy-3-quinoline- 
25 carbonitrile with 3-chloro-4-(phenylthio)aniline gave the title compound as a tan solid, 
mp 124-130°C 

Example 256 

4-G-Chlora-4-fluorophenylaminoV6.7-diethoxy-3-quinolinecarbonitrile 

30 

In the manner of Example 105 reaction of 4-chlQro-6,7-diethoxy-3-quinoline- 
carbonitrile with 3-chlcHX)-4-fluoroaniline gave the title compound as an off-white solid, 
mp 194-198®C 
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Example 257 

4-G-acetvlphcnvlaminoV6.7-diethoxv-3K|uinoUnccarbonitrf 

In the manner of Exattq)le 105 leaction of 4-chloro-6,7-diethoxy-3-quinoline- 
5 carbonitiile with 3-aminoacetopha3one gave tfie title compound as an off-white solid, 
mp 191-194^C. 

Example 258 

4-fN-MethvlphenylaminoV6J-diethoxv-3-quinolinecarbonitrile 

10 

In the mann^ of Exaitq)le 105 reaction of 4-chloro-6,7-diethoxy-3-quinoline- 
caifoonitrile with N-methylaniline gave the title compound as a tan solid, mp 153- 
155°C, 

15 Example 259 

4-(PhenvlanrinoV6,7-diethoxy-3-quinolinecaifaonitrile 

In the manner of Example 105 reaction of 4-chloro-6,7-diethoxy-3-quinoline- 
carbonitrile with aniline gave the tide compound as a tan solid, mp 168-170^C- 

20 

Example 260 

4-f4-fluoTophenvlaminoV6J-diethoxy-3-quinolinecarfaonitrile 

In the maimer of Exanqjle 105 reaction of 4-chloro-6,7-diethoxy-3-quinoline- 
25 carbonitrile with 4-fluoroaniline gave the tide compound as a tan solid, mp 177-181°C 

Example 261 

4-f4-Fluon)-2-methylphenylamino)-6.7-diethoxv-3-quinolinecarbonitrile 

30 In the manner of Exanqjle 105 reaction of 4-chloro-6,7-diethoxy-3-quinoline- 
caibonitrile with 4-fluoro-3-methylaniline gave the tide compound as a tan solid, mp 
105-108^C 
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Example 262 

4-(3-CMorophenvlaininoV^J-diethoxy-3-quinoKnecarboniri^ 

In tiie manner of Exanq)le 105 leaction of 4-cMaro-6,7-diethoxy-J-quinolinc- 
5 caibonitrile with 4-fluoroaniline gave the title conq>ound as a tan solid, mp 1 88-1 90^C 

Example 263 

4-f3-FluorophenvlanTinoV6.7-diethoxv-3-quinolinecarfaonitrile 

10 In the manner of Exanq)le 105 reaction of 4-chloro-6,7-diethoxy-3-quinolinecarbo- 
nitiile with 3-fluoroaniline gave the title compound as a tan solid, mp 192- 

Example 264 

4-f3-Aminophcnvlamino)-6,7-dimethoxy-3-quinolinecarbonitrile 

15 

A stiired mixture of 4-chloro-6,7-dimethoxy-3-quinolinecarbonitrile (3.73 g, 15 
mmol), 1,3-diaminobenzene (4.86 g, 45 mmol), pyridine (L21 ml. 15 mmol), and 45 
ml of ethoxyethanol was lefluxed for 30 m, cooIed,and stirred with aqueous sodium 
bicarbonate. The resulting sdid was filtered, washed with water, and dried. 
20 Recrystallization from ethanol gave a brown solid, mp 222-228^C 

Example 265 

4-f3-AcetamidoDhenvlaminoV6,7-dimethoxv-3-quinolinecarbonitTile 



25 To a stirred solution of 4-(3-aminophenylamino)-6,7-dimethoxy-3-quinolinecarbonitrile 
(0,96 g, 3.0 nunol) in 9.0 ml of acetic acid at 25^C was added 0.85 ml (9.0 mmol) of 
acetic anhydride. After 2 h the solution was evaporated to dryness, and the residue was 
stirred with methanol. This solution was evaporated, and the residue was recrystallized 
from ethanol to give 0.50 g of amber solid, mp 147-150°C. 

30 

Example 266 

4-r3-f2-Butvnovlamino)phenvlamino)l-6J-dimethoxy-3-quinolinecaTbonitrile 



Isobutyl chloroformate (0.26 ml, 2.0 mnM>l) and N-methylmorpholine (0.22 ml, 2.0 
35 ramol) were added to an ice-cold solution of 2-butynoic acid (0.21 g, 2.5 mmol) in 8.5 
ml of THF. After 10 m a suspension of 4-(3-aminophenylamino)-6,7-dimethoxy-3- 
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quinolinecaibonitiile (0,32 g, 1.0 mmol) in 6.5 ml of THF was added, and the 
resulting nuxturc was sdrred at 2S^C for 16 h and diluted with water. The resulting 
solid was filteied off, washed with water, dried, and recrystallized from methanol to 
give 0.12 g of off-white solid, mp 193-196°C. 

5 

Example 267 

4-r3-fHydroxvntethynphenylamino1-6J-dimethoxy-3-quinoMneca^ 

A stirred mixture of 4-chloro-6,7-dimethoxy-3-quinolinecarbonitrile (7.46 g, 30 
10 mmol), 3-aminoben2yl alcohol (7.39 g, 60 mmol), pyridine (2.43 ml, 30 mmol), and 
90 ml of ethoxyethanol was refluxed for 5 h, cooIed,and stirred with aqueous sodium 
bicaifoonate. The resulting solid was filtered, washed Math water, and dried. 
Recrystallization firom methanol gave a hrown solid, mp 250-255*^0 

15 Example 268 

4-r3-fChloromethvnphenvlaminol-6J-dimethoxy-3-quinoUnecarix>nitrile 

To 14 ml of DMF was added phosphorous trichloride (0.70 ml, 8.0 mmol) with 
stirring at 25-30*^C. After 60 m, the mixture was cooled to O^C and a suspension of 4- 
20 [3-(hydroxyniethyl)phenylanuno]-6,7-dimethoxy-3-quinohnecarbonitrilc (1.34 g, 4.0 
nunol) in 6 ml of DMF was added. The niixture was warmed to 25^C, stimed 15 m, 
recooled in ice bath, and paitidoned with methylene chloride-aqueous sodium 
bicarbonate. The organic layer was washed with water, dried, and concentrated to give 
1.15 g of an amber solid; NMR (CDCI3) 5 4.79(s, CH2CI). 

25 

Example 269 

4-r3-fAcetvlthiomethynphenvlamino1-6J-dimethoxy-3-quinolinecarbonitrile 

To a stirred solution of 4-[3-(chloromethyl)phenylamino]-6,7-dimethoxy-3-quinoline- 
30 caibonitrile (0.97 g, 2.7 tmnol) in5.4 ml of DMF was added potassium thioacetate 
(0.93 g, 8.1 mmol) at 25^C. After 30 m the mixture was partitioned with methylene 
chloride and water. The organic layer was washed with water, dried, and concentrated. 
The residue was recrystallized ftom ethyl acetate to give 0.43 g of yellow solid, rap 
172-177°C. 

35 
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Example 270 

4-r3-rihiomethyl^henvlamino1-67-dimethoxv-3Kjuin^ 

A stnred mixture of 4-[3-(acetylthiomethyl)phenylaniino]-6 J-dimethoxy-3^ 
5 carbonitrile (L23 g, 3.13 nunol), 12.5 ml of concentrated ammonium hydroxide, 63 ml 
of ethanol, and 32 ml of DMF was heated at 85^C for 2.5 h and then concentrated to 
dryness. The residue was partidcmed with methylene chl(»ide and water. The organic 
layer was washed with wat^, dried, and concentrated. The residue was subjected to 
chromatogr^hy on silica gel with methylene chloride-ethyl acetate-methanol to give an 
10 ofif-white solid; mass spectrum (electrospray, m/c) M+H 352.1. 

Example 271 

2-fDimethylaminD-methyleneaimno)-3-methoxv-ben2oic acid methvl ester 

15 A reaction mixture of 5.0 g (29.9 mmol) of 2-amino-3-methoxy-benzoic acid in 25.0 
mLof DMF-DMA was heated at 100-105^ C for 2.5 hr, and then the solvent was 
removed to give a red- purple viscous oil. Afta: standing in a refrigerator, the oil 
solidified to give 5.8 g of the product as a red-purple solid in 82.8 % yield, mass 
spectrum (electrospray, m/e): M+H 236.9 

20 

Example 272 

L4-Dihydro-8-methoxy-4-oxo-3-quinolinecarbonitrilc 

To 35.0 mL of THF was added 26.6mL (66.4 mmol ) of n-BuLi solution during 5 min 
25 at -78** C. To the stirred solution was added a solution of 3.55 mL (67.9 mmol) of 
CH3CN in 65 mL of THF during 10 min which time the solution became white 
suspension, and then continued to stir for 15 nrin at -78** C. To the suspension was 
added a solution of 5.8 g (24.5 mmol) of 2-(E)imethylamino-methyleneamino)-3- 
methoxy-benzoic add methyl ester in 45 mL of THF during 30 min, and then 
30 continued to stir 30 min at -78° C during which time the mixture gradually became 
clear. The solution was quenched with 8.5 mL of HOAc. The resulting thick slurry 
was stirred and warmed to room temperature. After nK)st of the solvent was 
evaporated, the residue was diluted with cold water. The separate solid was collected 
by filtration and washed with water. After drying in vacuo, this afforded 3.8 g of the 
35 product as an off white solid in 77.6 % of yield, m.p. 270** C (dec), mass spectrum 
(electrospray, nVe): M+H 201.1 
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Example 273 

4-ChloTO-8-methoxv -3-quinolinecarbonitrile 

5 A mixture of 3.8 g (19 mmol) of l,4<iihydro-8-methoxy-4^xo-3-quinolinecarbonit^ 
and 40 mL of phosphorous oxodiloride and S drops of DMF was refluxed for 0.5 
hours. The mixture was evaporated to dryness and diluted with hexanes. The solid was 
collected and mixed with ccdd dilute sodium carbonate solution and extracted sevoral 
times with ethyl acetate. The organic layer was dried over sodium sulfate and filtoed 
10 through a pad of silica gel. Removal of the solvent gave 3.8 g of 4-chloro-8-methoxy - 
3-quinolinecarbonitrile as an off white solid in 91 % yield, mass spectrum 
(electrospray, m/e): M+H 219.1. 

Example 274 

15 4-ff3"Broniophenyl'iaminol-8-methoxy -3-quinolinecarbonitrile 

A solution of 328.0 mg (1.5 mmol) of 4-chlQro-8-methoxy -3-quinolinecarbonitrile, 
309.7 mg (1.8 mmol) of 3-hromoaniline and 173.3 mg (1.5 mmol) of pyridine 
hydrochloride in 15 mlof 2-ethoxyethanol was lefluxed under nitrogen for 0.5 hours. 
20 The solvent was removed and the residue was diluted with water foUowed by 
neutralization to pH 7-8 with diluted sodium carbonate solution . The precipitate was 
collected and washed with ether and dried in vacuo to give 476.1 mg (89.6%) of die 
product as a yellow solid, m.p, 210-212** C; mass spectmm (electrospray, n^/e): M+H 
353.8, 355.8. 

25 

Example 275 

4-f4-Chloro-2-fluart>-phenylamino)-8-methoxy-quinoline-3-carbonitrile 

Using an analogous procedure to that described in Example 274. A reaction mixture of 
30 328.0 mg (1,5 mmol) of 4-chlon>-8-methoxy -3-quinolinecarbomtrile, 173.3 mg (1.5 
mmol) of pyridine hydrochloride and 240.0 mg (1.7 nurol) of 2-fluoro-4-chloro- 
aniline in 15 mL of 2-ethoxyethanol was heated at 1(X)^ C for 2 hr. After the work up, 
431.3 mg (87.9%) of the product was obtained as an off white solid, m.p. 127^ C 
(dec.), mass spectrum (electrospray, m/e): M+H 327.8, 329.9. 



35 
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Example 276 

4-G-Hvdroxy-4-metfavl-phenvlaimiK>V8-methoxvKjuiiK)H 

Using an analogous piocedure to that described in Exanq>Ie 274. A reaction mixture of 
5 328.0 mg (1.5 nunol) of 4-chloro-8-methoxy -3-quinolinecarbonitrile, 173.3 mg (1.5 
nnnol) of pyridine hydrochloride and 203.2 mg (1.7 mmol) of 3-hydroxy-4-methyl- 
anilinein ISmLof 2-ethoxyethanol was heated at 100^ C for 1.5 hr. After die work 
up, Affin mg (89.4%) of the prcxluct was obtained as a yellow solid, m.p. 148-150°C, 
mass spectrum (electrospray, na/e): M+H 306.9. 

10 

Example 277 

4-f3-Dimethvlamino-phenvlaminoV8-methoxy-quinoline-3-carbomtrile 



Using an analogous procedure to that described in Example 274. A reaction mixture of 
15 250.0 mg (1.1 mmol) of 4-chloro-8-methoxy -3-quinolinecarbonitrile, 273,3 mg (3.0 
mmol) of pyridine and 261.4 mg (1.25 mrool) of 3-dimethylaminoaniline 
hydrochloride in 10 mL of 2-ethoxyethanol was heated at 100**C for 1.5 hr. The woric 
up gave 294.8 mg (73.4%) of the product as a deep greenish yellow solid, m.p. 222- 
225** C, mass spectrum (electrospray, m/e): M+H 319.0. 

20 

Example 278 

4-f4-Bn)mo-3-hvdiDxv-phenylaminoV8-methoxv-quinoline"3-carbonitrile 



Using an aiudogous procedure to that described in Example 274. A reaction mixture of 
25 250.0mg (1.1 mmol) of 4-chloro-8-methoxy -3-quinolinecarbonitrile, 131.7 mg (1.1 
mmol) of pyridine hydrochloride and 286.7 mg (1,3 mmol) of 4-bromo-3-hydroxy- 
aniline in 10 mL of 2-ethoxyethanol was heated at 100 ° C for 1.5 hr. The work up 
gave 374.1 mg (88.6 %) of the product as a pink solid, m.p. 146° C (dec.), mass 
spectrum (electrospray, m/e): M+H 369.9. 

30 

Example 279 

4-f3-Hydroxv-4-methoxy-phcnvlaminoV8-methoxv-quinoline-3-carbonitrile 



Using an analogous procediue to that described in Example 274. A reaction mixture of 
35 200.0 mg (0.92 mmol) of 4-chloro-8-methoxy-3-quinolinecarbonitrile, 105.7 mg (0,92 
mmol) of pyridine hydrochloride and 140.6 mg (1.0 mmol) of 5-amino-2-methoxy- 
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phenol in 10 mL of 2-ethoxycthanol was heated at 100 C for 2 hr. The work up gave 
261.6 mg (89.0 %) of the product as a deep ydlow solid, m.p. 138-140° C (dec.), 
mass spectrum (electrospray, to/e): M+H 321,9. 

S Example 280 

8-Methoxv-4-(2A6-trifluoro-Dhenvlamino)H]uinoline-3-carfaonitrile 

Using an analogous procedure to that described in Example 274. A reaction mixture of 
200.0 mg (0.92 nmnol) of 4-chlon>-8-methoxy-3-quinolinecaibonitrile, 105.7 mg (0.92 
10 mmol) of pyridine hydrochloride and 148.6 mg (1 .0 mmol) of 2 A6-trifluoro-aniKne in 

10 mL of 2-ethoxyethanol was heated at 100 C for 2 hr. The work up gave 1 12.6 mg 
(37.4 %) of the product as a yellow solid, m,p. 297** C (dec.), niass spectrum 
(electrospray, m/e): M+H 330.0. 

IS Example 281 

4-(3-hvdroxv-4-methvl-phenvlanriino>-7-methoxv-quinoline-3-carbonitrile 

To a suspension of 200 mg (0.91 mmol) of 4K:hloro-7-methoxy-3-quinoline- 
carbcHiitrile and 135.5 mg (1.10 mmol) of 5-amino-o-cresol in 10 mL of 2-ethoxy 

20 ethanol was added 105.6 mg (0.91 mmol) of pyridine hydrochloride. The resulting 
reaction mixture was refluxed for 1 hr, and then the solvent was removed to give a 
residue. To the residue was added abcHit 30 mL of water and neutralized to pH 7-8 by 
additicHi of diluted sodium carbonate soludon. The precipitate was collected by filtration 
and washed widi water and ether. After drying in vacuo, this afforded 277 mg (99 %) 

25 of the product as a yellow solid, m.p. >250'* C, mass (electrospray, m/e): M+H 305.9. 

Example 282 

4-f4-ailon)-2-fluoro-5-hvdroxv-phenvlaniinoV7-methoxv-quinoline-3-carbonitrile 

30 The method of Example 281 was used with 218.6 mg (1.0 mmol) of 4-chloro-7- 
n^thoxy-3-quinolinecarbonitrile, 263.5 mg (1.2 mmol) of the aniline and 115.6 mg 
(1.0 mmol) of pyridine hydrochloride in 10 mL of 2-ethoxyethanol. This afforded a red 

011 residue. To the residue were added 10 mL of methanol and 1 mL of NH4OH (28- 
30%). The resulting mixture was heated at 5(fC for 30 min, and then the solvent was 

35 removed to give a residue. To the residue was added water. The separated solid was 
collected by filtration and washed with water and ether/ethyl acetate (1:1). Afta- drying 
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in vacuo, 142.1 mg (41.4 %) of the product was obtained as a brown solid, m.p. 
240''C (dec.); mass (electrospray, xn/c): M+H 343.9, 345.8, 

Example 283 

5 4-f4-CMorcH2-fluoro-phenylamino)-6-med)o?ey-quinoKne-3K:^^ 

The method of Example 281 was used with 218.6 mg (1 mmol) of 4-chloio-6- 
nQethoxy-3-quinolinecarbonitrile, 174.7 mg (1.2 mmol) of 4-chloio-2-fluoro-aniline 
and 11S.6 mg (1 mmol ) of pyridine hydrochloride in 10 mL of 2-ethoxyethanol. This 
10 affoided 3 19.8 mg of the product as a yellow solid, m.p. >25tf* C, mass (electrospray, 
w/c): M+H 325.9, 327.9 

Example 284 

4-G-Hydroxy-4-methyl-phenvlanruno)-6-niethoxv-quinoline-3-carbonitrile 

To a suspension of 218.6 mg (1.0 mmol) of 4-chloro-6-methoxy-3-quinoline- 
carbonitrile and 147.8 mg (1.20 mmol) of 5-amino-o-cresol in 10 mL of 2- 
ethoxyethanol was added 115.6 mg (1.0 mmol) of pyridine hydrochloride. The 
resulting reaction mixture was refluxed for 1 hr, and then the solvent was removed to 
give a residue . To the residue was added about 30 mL of water and neutralized to pH 
7-8 by addition of diluted sodium carbonate solution. The precipitate was collected by 
filtration and washed with water and ether. After drying in vacuo, this afforded 278.3 
mg (91 %) of the product as a yellow solid, m.p. >250** C (dec.), mass (electrospray, 
m/e): M+H 305.9. 

Example 285 

4-f4-C!hloro-2-fluon>-5-hydroxy-phenvlaminoV6-methoxyKiuinoline3-carbonitrilc 

The method of Example 282 was used with 218.6 mg (1.0 mmol) of 4-chloro-6- 
30 mcthoxy-3-quinolinecarbonitrile and 263.5 mg (1.2 mmol) of the aniline (cat 800906) 
in 10 mL of 2-ethoxyethanol was added 115.6 mg (LO mmol) of pyridine 
hydrochloride. This afforded a dark oil residue. To the residue was added 10 mL Of 
methanol and 1 mL of NH4OH (28-30 %). The resulting mixtorc was heated at 50** C 
for 30 min, and then the solvent was removed and the residue was triturated with water 
35 and ether in an ice bath. The separated solid was filtered off and washed with water and 



15 



20 
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cthCT. After drying in vacuo, 83,2 mg (24.2 %) of the product was obtained as a Bght 
brown solid, m,p. 228-230*" C, mass (electrospray, m/6): M+H 343.8. 345.8. 

Example 286 

5 4-G^DichlaTO-4-hydTDxy-phenylaminoV6.7-<iimethoxv-quinoline-3-^^ 

A reaction mixture of 248.7 mg (1 mmol) of 4-chlon>-6,7-dimethoxy-3- 
quinolinecarbonitrile, 213.6 mg (1.2 mmol) of 4-amino-2,6-dichlorophenol and 
11S.6 mg (1 mmol) of pyridine hydrochloride in 10 mL of 2-ethoxyethanol was 
10 refluxed under Nifor 1 hr. After ronoval of the solvent, the residue was diluted with 
water and neutralized to pH 7-8 with diluted sodium carbonate solution. The precipitate 
was filtered and washed with water and ether/ ethyl acetate (1:1). After drying in 
vacuo, this yielded 346.7 mg (88.8 %) of the product as a yellow solid, m.p. >250^ C, 
mass (electrospray, m/e): M+H 389.8, 391,8. 

15 

Example 287 

4-f2-Hvdroxv-4-n[iethvl-phcnvlaniino)-6J-dimethoxy-quinoKne-3-<:arfaonitri^^ 

Using an analogous procedure to that described in Example 286, 248.7 mg (1 mmol) 
20 of 4-chloro-6,7-dimethoxy-3-quinolinecarbonitrile in 10 mL of 2-ethoxyethanol and in 
the presence of 1 15.6 mg (1 mmol) of pyridine hydrochloride was reacted with 147.8 
mg (1.2 mmol) of 6-amino-ni-cresol to give 287.5 mg (85.8 %) of the product as a 
light brown solid, m.p. >250** C, mass (electrospray, m/c): M+H 335.9. 

25 Example 288 

4-(4-Hvdroxy-3,5-dimethvl-phenylamino)-6J-dimethoxv-quinotine-3-carfainitile 

Using an analogous procedure to that described in Example 286, 248.7 mg (1 mmol) 
of 4-chloro-6,7-dimethoxy-3-quinolinecarbonitrile in 10 mL of 2-ethoxyethanol and in 
30 the presence of 115.6 mg (1 mmol) of pyridine hydrochloride was reacted with 164.6 
mg (1.2 mmol) of 4-amiho-2,5-dimethylphenol to give 232.9 mg (66.7 %) of the 
product as a light brown solid, m.p. 234-236° C, mass (electrospray, m/c): M+H 
349.9. 



wo 98/43960 



PCr/US98A)6480 



-145- 

Example 289 

4-G-CVano-6J-dimethoxv-quinoUn-4-ylaininoVbenzamide 

Using an analogous procedure to that described in Exaitq)le 286, 248.7 mg (1 nunol) 
5 of 4-chloro-6 jKiin)ethoxy-3-quinolinecaitx>mtiiIe in 10 mL of 2-ethoxyethanol and in 
the presence of 115.6 mg (1 mnK>I) of pyridine hydrochloride was reacted with 163.4 
mg (1^ mmol) of 4-amino-bOTzamide to give 255.7 mg (73.4 %) of the produa as a 
li^t yellow solid, m.p. >250**Q mass (electrospray, m/6): M+H 348.9. 

10 Example 290 

4-f5-Chloro-2-hvdroxv-phenylanMnoV6.7-dimethoxv-quinoline-3-carbonitrile 

Using an analogous procedure to that described in Example 286, 248.7 mg (1 mmol) 
of 4-chlQro-6,7-dimethoxy-3-quinolinecarbonitrile in 15 mL of 2-ethoxyethanol and in 
15 the presence of 115.6 mg (1 mmol) of pyridine hydrochloride was reacted with 172.3 
mg (1^ mmol) of 2-amino-chlorophenol to give 326.4 mg (91.9 %) of the product as a 
yellow solid, m.p. >250**C, mass (electrospray, m/e): M+H 355.8. 

Example 291 

20 4-G,5-Dibn)mo-4-hvdioxv-phenylanrinoV6J-dimethoxy-quinoUne-3K:arbonitrile 

Using an analogous procedure to that described in Example 286, 248.7 mg (1 mmol) 
of 4K:hloro-6,7-diniethoxy-3-quinolinecarbonitrile in 15 mL of 2-ethoxyethanol and in 
the presence of 115.6 mg (1 mmol) of pyridine hydrochloride was reacted with 320.3 
25 mg (1.2 mmol) of 4-amino-2,6-dihromophenol to give 427.1 mg (89.2 %) of the 
product as a gray solid, m.p. >250^ C, mass (electrospray, m/e): M+H 479.7, 481.6. 

Example 292 

4-f4'Hvdroxy-2-methvl-phenvlaminoV6J-dimethoxy-quinoline-3-carbonitrilc 

30 

Using an analogous procedure to that described in Example 286, 248.7 mg (1 mmol) 
of 4-chloTX)-6,7-dimethoxy-3-quinolinecarbonitrile in 15 mL of 2-edioxyethanol and 
in the presence of 115.6 mg (1 mmol) of pyridine hydrochloride was reacted with 
147.8 mg (1.2 mmol) of 4-amino-m-cresol to give 304.6 mg (90.9 %) of die product 
35 as a salmon solid, m,p. >250** C, mass (electrospray, m/e): M+H 335.9 
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Example 293 

6J-IMmethoxv-4-fpyridin-3-ylaminoVqmnoline-3-carto 

Using an analogous proceduie to that described in Example 286, 248.7 mg (1 nunol) 
5 of 4-chlaro-6,7-dimethoxy-3-qiiinolinecaitx>nitrilc in 15 mL of 2-ethoxyetfianol and in 
the presence of 1 15,6 mg (1 miml) of pyridine hydrochloride was reacted with 1 12.9 
mg (1.2 mmol) of 3-amino-pyridine to give 60.6 mg (19.8 %) of the product as an 
orange solid, m.p. 231-233"* C, mass (elcctrospray, m/c): M+H 306.8. 

10 Example 294 

6.7-I>iinethoxv-4-(3-methylsulfanyl-phenvlaminoVquinoline-3-carbonitrile 

Using an analogous procedure to that described in Example 286, 248.7 mg (1 mnx)!) 
of 4-chloro-6,7-dimethoxy-3-quinolinecarboniirile in 15 mL of 2-ethoxyethanol and 
15 in the presrace of 115.6 mg (1 mmol) of pyridine hydrochloride was reacted with 
167.1 mg (1.2 nunol) of 3-(methylthio)aniline to give 134.1 mg (38.2 %) of the 
product as an off white solid, m.p. >250**C, mass (elcctrospray, m/e): M+H 351.9. 

Example 295 

20 4-f2-HvdrDxy-5-methyl-phenvlaminoV6.7-dimethoxy-quinoline-3-carbonitrile 

Using an analogous procedure to that described in Example 286, 248.7 mg (1 mmol) 
of 4-chloro-6,7-dimethoxy-3-quinolinecaTbonitrile, in 15 mL of 2-ethoxyethanol and 
in the presence of 1 15,6 mg (1 mmol) of pyridine hydrochloride was reacted with 
25 147.8 mg (1.2 nrniol) of 2-amino-p-cresol to give 3 15.0 mg (94.0 %) of the product as 
a yellow solid, m.p. 198-200° C, mass (elcctrospray, mjc): M+H 335.8. 

Example 296 

4-(2-Chloro-4-hydroxy-phenvlainino)-6.7-dimethoxv-quinolinc-3-carbonitrile 

30 

Using an analogous procedure to that described in Example 286, 248.7 mg (1 mmol) 
of 4-chloro-6,7-dimethoxy-3-quinolinecarbonitrile in 15 mL of 2-ethoxyethanol and in 
the presence of 1 15.6 mg (1 mmol) of pyridine hydrochloride was reacted with 270. 1 
mg (1.5 mmol) of 4-amino-3-chlon)phenol to give 299.2 mg (84.3 %) of the product 
35 as a light brown solid, m.p. >250''C, mass (electrospray, rn/c): M+H 355.8, 357.8. 
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Example 297 

2-G-Cyano-6.7-dimethoxvK}idnoUn-4-vlaim 

Using an analogous procediue to that described in Exanq)le 286, 248.7 mg (1 mmol) 
5 of 4-chloro-6,7-din^thoxy-3-quinolinecarbomtrile in 12 mL of 2-ethoxyetfianol and in 
the presence of 1 15.6 mg (1 mmol) of pyridine hydrochloride was reacted with 177.0 
mg (13 nuxK>l) of anthiamlamide to give 292.4 mg (84.0 %) of the product as a deep 
yellow solid, m.p. 238-240.5** C, mass (electrospray, w/c): M-i-H 348.9. 

10 Example 298 

6J-Dimethoxv-4-(4-methylsulfanvl-phenvlamino)-quinoUne-3-carbonitiile 

Using an analogous procedure to that described in Example 286, 248.7 mg (1 mmol) 
of 4-chlon>-6,7-dimethoxy-3-quinolinecarbonitrile in 12 mL of 2-ethoxyethanol and in 
15 the presence of 1 15.6 mg (1 mmol) of pyridine hydrochloride was reacted with 181.0 
mg (1.3 mmol) of 4-(methyhnercapto>aniline to give 334.1 mg (95.2%) of the product 
as a yellow solid, m.p. 235-237^ C, mass (electrospray, m/e): M+H 351.9, 352.9, 
353.8, 354.9. 

20 Example 299 

4-r4-(2-Hvdroxv-ethvn-phenvlaminol>6.7-dimcthoxy-quinoline-3-carbonitrile 

Using an analogous prcx:edure to that described in Example 286, 248.7 mg (1 mmol) 
of 4-chloro-6,7-dimethoxy-3-quinolinecaTbonitrile in 12 mL of 2-ethoxyethanol and in 
25 the presence of 1 15.6 mg (1 nmiol) of pyridine hydrochloride was reacted with 178.3 
mg (1.3 mmol) of 4-aminophenethyl alcohol to give 327.8 mg (93.9 %) of the product 
as an off white yellow solid, m.p. 208-210"* C, mass (electrospray, m/e): M+H 349.9. 

Example 300 

30 4'(2.4-DihvdiX)xv-phenvlaininoV6.7-dimethoxy-quinoline-3-carbonitrile 

Using an analogous procedure to that described in Example 286, 248.7 mg (1 mmol) 
of 4-chloro-6,7-dimethoxy-3-quinolinecarbonitrile in 12 mL of 2-ethoxyethanol and in 
the presence of 115.6 mg (1 mmol) of pyridine hydrochloride was reacted with 210.0 
35 mg (L3 mmol) of 4-aminoresorcinol to give 330.4 mg (98.0 %) of the product as a 
deep purple solid, m.p. >250'*C, mass (electrospray, m/e): M-hH 337.9. 
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Example 301 

4-r2-f2-Hydroxv-ethylVphenylamino1-67Ktimethoxy-quinoKne-3-c^^ 

5 Using an analogous pioceduie to diat described in Example 286, 248.7 mg (1 mnool) 
of 4-cMoio-6,7Kliniethoxy-3K|uinolinecarbonitrile in 12 mL of 2-ethoxyethanol and in 
the presence of 115.6 mg (1 mmol) of pyridine hydnx:hloride was reacted with 178.3 
mg (1.3 mmol) of 2-aminophenethyl alcohol to give 218.4 mg (64.4 %) of die product 
as a pink solid, m.p 159-162"* C, mass (electrospray, m/e): M+H 349.9. 

10 

Example 302 

4-(3-Bromq)henylaminoV6,7-dihydroxy-3-quinolinecart)omtrile 

A stirred mixture of 4-(3-biomophenylamino)-6,7-dimethoxy-3-quinolinecarbonitrile 
15 (15.4 g, 40 mmol) and 100 g of pyridine hydrochloride was heated at 210°C for 20 m, 
cooled to O^C, treated with 100 ml of concentrated amnnonium hydroxide, and 
concoitrated to dryness. The residue was stirred with 1 L of water, and the resulting 
amber solid was filtered off, washed with water, and dried; mass spectrum 
(electrospray, m/e) M+H 356.1, 358.1. 

20 

Example 303 

4-(3-BromophcnvlaminoV6.7-di-n-propoxy-3-quinolinecarbonitrile 
To a stirred mixture of 4-(3-bromophenylamino)-6,7-dihydroxy-3-quinolinecarbonitrile 
(1.07 g, 3.0 mmol), potassium carbonate (1.66 g, 12.0 mmol), and 12 ml of DMF at 

25 O^C was added 1-iodopropane (1.17 ml, 12.0 mmol). The mixture was warmed to 
25*^C, stirred for 5 h, and then pardoned at 0*^ C with ethyl acetate and water containing 
HQ to give pH-8. The organic layer was separated, washed with water, dried, and 
concentrated. The residue was subjected to chromatography on silica gel with 
methylrae chloride-ethyl acetate-acetic acid to give an amorphous solid; mass spectrum 

30 (electrospray, m/e) M+H 440.2, 442.2. 

Example 304 

4-rf3-BromophenvlVN-acetvlaminol-6J-dihydroxy-3-quinolinecarbonitrile 

35 A solution of 4-(3-bromophenylaniino)-6,7-dihydroxy-3-quinolinecarbonitrile (1.78 g, 
5.0 irmiol), dimethylaminopyridine (60 mg, 0.50 mmol), 5.0 ml of acetic anhydride. 
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and 10 ml of pyridine was stirred at reflux teiT5)CTature for 1.5 h and concratrated to 
dryness. The residue was stirred witii 50 ml of methanol, 5 ml of water, and sodium 
bicarbonate (2.1 g, 25 mmol) at 25*^C for 16 h and concoitrated to dryness. The 
residue was stirred with water containing acetic acid to give pH-4-5, and the resulting 
5 solid was filtered off, washed with water, and dried. A solution of the resulting solid 
in THF was passed throu^ a pad silica gel; the filtrate was concentrated to give a tan 
solid; mass spectrum (electrospray, m/e) M-H 396.3, 398.3. 

Example 305 

10 4>f3-BronrK)phenvlaminoV6.7-di-n-butoxv-3-quinolinecarbonitrile 

A stirred mixture of 4-[(3-bromophenyl)-N-acetylamino]-6,7-dihydroxy-3-quinoline- 
carbonitrile (0.40 g, 1.0 nunol), l-bromobutane (0.41 g, 3.0 mmol), potassium 
carbonate (0.30 g, 2.2 nmiol), and 2.0 ml of DMF was stirred at 65-70°C for 5 h, 

15 concentrated to dryness, and partitioned with ethyl acetate and water containing acetic 
acid to give pH-6. The organic layer was washed with water, dried and concentrated. 
The residue was stirred with potassium carbonate (0.55 g, 4.0 mmol), and 10 ml of 
n)ethanol at reflux temperature for 60 m and then evaporated to dryness. The residue 
was partitioned with methylene chloride and water saturated with carbon dioxide 

20 (pH'-8-9). The organic layer was separated and washed with water, dried, and 
concentrated. A solution of the residue in 60:30:1 heptane-ethyl acetate-acetic was 
filtered through a pad of silica gel. The filtrate was evaporated to give an amorphous 
solid; mass spectrum (electrospray, m/e) M+H 467.9, 469.9. 

25 Example 306 

4-ailoro-7-methoxv-3-quinolinecarbonitrile 

In the manner of Example 115 treatment of l,4-dihydroquinolin-7-methoxy-4-oxo-3- 
carbonitrile with phosphorous oxychloride gave the tide compound as a tan solid; mass 
30 spectrum (electrx>spray, nVe) M+H 219.2, 221.2. 
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Example 307 

4-(4-Chlon>-2-fluorophcnvlaiTiinoV7-methoxy-3-quinolinecarboni 

In flic manner of Exan^le 274 rcacdon of 4-cMoio-7-nieflioxy-3-quinolinecarbonitrile 
5 wifl) 4-cMoro-2-fluoioaniline gave flie tide compound as an amber solid, mp 208- 
210^C. 

Example 308 

4-f4-ailoTD-2-fluoiT>phenylannnoV7-hydroxv-3K}uinolinecarbonitril 

10 

In the manner of Exan5)le 302 reaction of 4-(4-chloro-2-fluorophenylamino)-7- 
methoxy-3-quinolinecaiix>nitrile with pyridine hydrochloride at 210^ gave the tide 
compound, mp 295-305®C 

IS Example 309 

4-rf4-Chlon>2-fluorophcnylaminoVN-acetvlamino1-7-hvdn>xy-3-quinoUnecarbonitri^ 

In the manner of Example 304 peracetylation of 4-(4-chlcHX)-2- fluorDphenylamino)-7- 
hydroxy-3-quinolinecarbonitrile with acetic anhydride in the presence of dimediyl- 
20 aminopyridine followed by de-O-acetylation with sodium bicarbonate in aqueous 
methanol gave the title compound as an amber solid, mp 182-191°C. 

Example 310 

4-(4-Chloro-2-fluorophenylaminoV7-ethoxv-3-quinolinecarbonitrile 

25 

In the manner of Example 305 alkylation of 4-[(4-Chlon>-2-fluoTophenylamino)-N- 
acetylamino]-7-hydroxy-3-quinolinecarbonitrile with ethyl iodide in the presence of 
potassium carbonate in DMF followed by de-N-acetylation with potassium carbonate in 
aqueous methanol gave the tide compound as a white solid, mp 221-224*^C. 

30 

Example 311 

4-r(3-Bromophenvnaminol-6J-bis(2-methoxyedioxyV3-quinolinecarbonitrile 



In flic manner of Example 305 alkylatim of 4-(3-bromophehylamino)-6,7-dihydroxy- 
35 3-quinolinecarbonitrile with 2-hromocthyl methyl ether in die presence of potassium 
carbonate in DMF gave die tide compound as a light yellow solid, mp 135-138°C. 
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Example 312 

4-f4-Hydroxv-2-methyl-phenvlanrinoV6-methoxy-7-(3-morphoHn-^ 
propoxy><}uinoline-3-caifaonitrile 

5 

A mixture of 0.3 g of 4-diloro-6-incthoxy-7-(3-morpholin-4-yl- propoxy)-quinoline-3- 
carboidtrile derivative, 0.12 g of 4-aniino-m-cresoi, 0.1 g of pyridine hydrochloride 
and 4 ml of 2-ethoxy ^anol was stirred under nitrogen at reflux temperature for 1.5 
hr. The mixture was cooled and added to the mixture of ethyl acetate and saturated 

10 solution of sodium bicarbonate, stirred for 15 minutes. Following sq)aration of layers, 
die organic layer was dried over anhydrous sodium sulfate, filtQ:ed and filtrate was 
evapcH^ted to yield dark oil. The oil was purified by silica gel flash chromatography 
utilizing a gradient of mediylene diloride^iethanol (95:5 to 90:10 ) to give 0.23 g of 
the title compound as a tan solid,mpl20-126C; mass spectrum (electrospray,m/e):M+H 

15 449. 

Example 313 

4-(3-BromO'phenvlaminoV6-methoxv-7-(3-morpholin-4-yl- 
propoxyVquinoline-3-carbonitrile 

20 

The method of Example 312 was used as well as 0.3 g of 4-chloro-6-mcthoxy-7-(3- 
morpholin-4-yl-propoxy)-qmnoline-3-carbonitrile, 0.12 ml of 3-hromo aniline, 0.1 g 
of pyridine hydrochloride and 4,0 ml of 2-ethoxy ethanoL This afforded an oil which 
was purified by silica gel flash chromatography utilizing a gradient of methylene 
25 chloride/methanol ( 96:4 to 92:8 ) to give 0.22 g of the tide compound as an off white 
soUd,mp 115-118 C; mass spectrum (ES,nv^e ):M+H499. 

Example 314 

6-Methoxy-4-f2-mcthvlsulfanyl-phenvlaminoV7-(3-moq)holin-4-yl- 
30 propoxy)-qmnoline-3-carbonitrile 

The method of Example 312 was used as well as 0.3 g of 4-chl(MX)-6-methoxy-7-(3- 
morpholin-4-yl-propoxy)-quinoline-3-caibonitrile, 0.14 ml of 2-(methyl mercapto) 
aniline, 0.1 g of pyridine hydrochloride and 4.0 ml of 2-ethoxy ethanol. This afforded 
35 an oil which was purified by silica gel flash chromatography [mediylene 
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chloride/methanol (96:4) ] to give 0.16 g of the title compound as an off white solid,mp 
179-180 C; mass spectrum (ES^e ):M+H465. 

Example 315 

5 4-(4-Hvdroxy-3.5-dimethvl-phenylaminoV6-niethoxv-7- 
f3-nioiphohn'4'Vl'pit^xv)-quinoline-3-carfaQnitrile 

The method of Example 312 was used as well as 0.25 g of 4-diloro-6-methoxy-7-(3- 
morpholin-4-yl- propoxy)-quinoline-3-caibonitrile, 0.12 ml of 4-amino, 2-5 dimethyl 
10 phenol , 0.1 g of pyridine hydnx:hloride and 4.0 ml of 2-ethoxy ethanol. This afforded 
an oil which was purified by silica gel flash chromatography utilizing a gradient of 
methylrae chlorideAnethanol ( 96:4 to 92:8 ) to give 0.20 g of the title compound as a 
tan foam, mp 122-125 Q mass spectrum (ES;m/e ):M+H481. 

15 Example 316 

4-(2-AminphenylmethylaminoV6.7-diethoxy-3-quinolinecarfaonitrile 

In the manner of Example 61 reaction of 4-chloro-6,7-diethoxy-3-quinolinecarbonitrile 
with 2-aminobrazyIamine gave the tide compound as an off-white solid, mp 173- 
20 177°C, 

Example 317 

4-(3.4-DifluoTophenvlmethylainino)-6J-diethoxv-3-quinolinecaTix)nitrile 

25 In the manner of Example 61 reaction of 4-chloro-6,7-diethoxy-3-quinolinecarbonitrile 
with 3,4-difluorobenzylamine gave the tide compound as a tan solid, mpl67-169°C, 

Example 318 

4-Methoxv-but-2-enoic acid r4-(3-bromo-phenylarninoVquinazolin-6- vll-amidc 

30 

To a solution of 1 g (3.17 mmol) of iS-amino-4-[(3-bromophenyl)amino]-3-quinoline- 
carbonitrile and 0.6 g of disopiopylethylamine in 21 ml of tetrahydrofuran was added 
0.47 g (3.5 mmol) of4-methoxycrotonoyl chloride at O^C with stirring. After 1.5 hr at 
O^C another 0.15 g of acid chloride was added. The mixture was diluted with 75 ml of 
35 tetrahydrofuran and stirred with a mixture of brine and saturated sodium bicarbonate. 
50 ml of ethyl acetate was added and the organic layer was separated and dried ovct 
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magnesium sulfate. Solvent was removed and the residue was purified by 
chronuuography on silica gel. Recrystalization from 1-butanol gave 1.25 g of a yellow 
powder: mass spectrum (electrospray, nVe): M+H 415.0 and 415.9. 

5 Example 319 

4-f4-Qhloro-2-fluoTO-5-hvdn)xv-phcnylamino)-6J-dimethoxv-<|um^ 

A mixtuie of 0.25 g of 4-chloTO-6,7-dimethoxy-3-quinolinecarbonitrile, 0.195 g of 4- 
chloro-2-fluon>-5-hydroxyamline, 0.116 g of pyridine hydrochloride, and 3 ml of 
10 ethoxyedianol was stirred under nitrogen, at reflux temperature for 1 h. The mixture 
was cooled and added to 10 ml of water. To this mixture was added sodium carbonate 
until pH 9. The product was collected, washed with water, and dried to give 0.327g of 
4-(4-cWoro-2-fluan>5-hydroxy-phenylaniino)-6,7-dimethoxy-quinoUne-3-carbonit^^ 
as a solid, dec > 260°C ; mass spectrum (electrospray, nVc): M+H 373.9. 

15 

Example 320 

7-ben2yloxy-4-hvdroxv-6-methoxv-quinoline-3-carbonitrile 

To a stirred solution of 26.9 ml of rt-butyllithium (2.5 M in hexane) in 50 ml of THF at 
20 -78''C was added a 3.51 ml of acetonitrile in 20 ml of THF during 10 min. AStex 
stirring at -78°C for 30 min, the mixture was treated with 10 g of L17741-150 (B. 
Floyd) in 20 ml of THF during 5 min. After 15 min at -78*^C the stirred mixture was 
wam^ to 0^ for a further 30 min. It was then treated with 5 ml of acetic acid, 
warmed to 25**C and stirred for 30 min. The mixture was evaporated to dryness, and 
25 diluted with aqueous sodium bicarbonate. The resulting off-white solid was filtered, 
washed with water, ethyl acetate and ether. AftCT drying, 4.5 g of 7-brazyloxy-4- 
hydroxy-6-methoxy-quinoline-3-caTbonitrile was obtained as an off-white solid, dec 
>255°C ; mass spectram (electrospray, m/e) M+H 307. 

30 Example 321 

7-ben2;vloxv-4-chloro-6-methoxy-quinoline-3-carbonitrile 

To a stirred suspension of 1 g of 7-benzyloxy-4-hydroxy-6-methoxy-quinoline-3- 
carbonitrile in 10 ml of methylene chloride was added 5 ml of oxalyl chloride (2M in 
35 methylene chloride), and 2 drops of N,N-dimethylformamide. The mixture was 
refluxed for 20 min and to it was slowly added aqueous sodium bicarbonate until the 
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bubbling ceased Following separation of the layers, the organic layer was evaporated 
to a ^nall volume, then passed through a plug of magnesol. Elution with SO ml 
methylene chloride, followed by eviration provided 0.6 g of 7-benzyloxy-4-chloio- 
6-methoxy-quinoline-3-cartx)nitrile as a pale yellow solid, mp 282-284**C; mass 
5 spectrum (electrospray, m/c) M+H 325. 

Example 322 

7"BenzvloxV"4-(4-cMoro-2-fluoro-phenvlaininoV^methoxvK]uinoline-3-caifaonto^ 

10 A mixture of 0,200 g of 7-benzyloxy-4^hloro-6-niethoxy-quinoline-3-carbomtrile 
0.108 g of 4-chloro-2-fluoroaniline, 0.071 g of pyridine hydrochloride, and 3 ml of 
ethoxyethanol was stined under nitrogen, at reflux temperatme for 1 h. The mixture 
was cooled and added to 10 ml of water. To this mixture was added sodium carbonate 
undl pH 9. The product was collected, washed with water, and dried to give 0.1 50g of 

15 7-Benzyloxy-4-(4K:hloro-2-fluoro-phenylaniino)-6-methoxy-qiunoline-3-carbonitrile 
hydrochloride as a solid, mp 241-243°C ; mass spectram (electrospray, m/e): M+H 
433.9. 

Example 323 

20 4-f4-Chloro-2-fluon>-5-hvdroxv-phenvlaminoV7-methoxv-6-f3- 

morpholin-4-ylVpropoxyl-quinoline-3-carbonitrilc 

A mixture of 0,35 g of 4-chloio-7-methoxy-6-(3-morpholin-4-yl-propoxy))-3-quino- 
linecarbonitrile, 0.188 g of 4-chlorx>-2-fluoro-5-hydroxyaniline, 0.112 g of pyridine 

25 hydrochloride, and 4 ml of ethoxyethanol was stined under nitrogen, at reflux 
temperature for 1 h. The mixture was cooled and added to 10 ml of water. To this 
mixture was added sodium carbonate until pH 9. The product was collected, washed 
with water, and dried to give 0.2 lOg of 4-(4-Chloro-2-fluoro-5-hydroxy-phenyI- 
ainino>7-methoxy-^(3-morpholin-4-yl)-propoxyl-quinoline-3-carbonitrile as a solid, 

30 mp 125-128°C ; mass spectrum (electrospray, m/e): M+H 487.0. 
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Example 324 

4-(3-aceMphenylarTuno>-67-<iimethoxy-3KjuinoUnccarb(m 

In the manner of Example 274 reaction of 4^hlon)-6 jKiimethoxy-3-quinoline- 
5 carbonitiile with 3-aniinoacetophenone gave the title compound as a tan solid, mp 204- 
206**C. 

Example 325 

4-(3-BTomophenvlaminoV6J-di-methoxvniethvl-3-quinolinecarbonitrU 

10 

In the manner of Example 305 treatment of 4-(3-bix)mophenylamino)-6,7-dihydroxy-3- 
quinolinecarbonitrile with potassium caitx>nate and chloromethyl ether in dimethyl- 
formamide gave the title compound as a yellow solid: mp = 1 13-1 16°C. 

15 Example 326 

N-r4-(3-Bromo-phenylaminoV3-cyano-quinolin-6-vll-3-chlon>-(E) acrvlamide 

and 

Example 327 

N-r4-f3-Bromo-phenylanrinoV3-cvano-quinolin-6-yn- 3-chloiD-(Z>-acrylamide 

20 

To a solution of 0.5 g (1.47 mmol) of of 6-amino-4-[(3-bn>mophenyl)amino]-3- 
quinolinecarbonitrile and 0.24 g (1.8 nunol) of diisopropylethyl amine in 3 ml of 
terahydrofiiran at O^'C with stirring was added 0.21 g (1.7 mmol) of 3-chloro-acryloyl 
chloride (cis/trans mixture) in 2 nal of tetrahydrofiiran. AftCT 40 min at O^C, the mixture 

25 was poured into a saturated solution of sodium bicarbonate and then extracted ether. 
The orgaiuc solution was dried over magnesium sulfate and the sovent was removed. 
The residue chromatographed on silica gel giving 0.16 g of N-[4-(3-biomo-phenyl- 
amino)-3-cyanp-quinolin-6-yl]-3-chloro-(E) acrylamide: mass spectrum (electrospray, 
m/e.): M+H 424.9, 427.0, and 0.12 g of N-[4-(3-bromo-phenylamino)-3-cyano- 

30 quinolin-6-yl]-3-chloro-(Z) acrylamide acrylamide: mass spectrum (electrospray, m/e,): 
M+H 425.0, 427.0 
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Example 328 

N-r4-ff3-Bn>mophenynanrino1-3"Cyan(>-6-quinoUnvn-4-moip^^ 

Isobutyl dilorofonnate (0.161g, l.lSmmol) was drop wise added into an ice cold 
5 solution of 4-morpholino-2-butynoic acid (0.25g, 1.48mmol) and N-naethybnorpholine 
(0.1 5g, 1.48nimpl) in 8niL of tetrahydiofiian under N2. After stirring for 3Qmin, a 
solution of 025g (0.74mmol) of 6-amino-4-[(3-hronK)phenyl)aniino]-3-quinoline- 
caiix>nitrile in 6niL of pyridine was added dropwise and the mixture was stirred at 0°C 
for 2hr. The reaction was quenched with ice water, poured into saturated sodium 
10 bicarbonate and brine, and extracted with ethyl acetate. The ethyl acetate lay^ was 
concentrated and purified by thin-layer diromatography eluted with 15% methanol in 
ethyl acetate. The product was collected, and dried in vacuo to give 0.096g (27%) of 
yellow solid; : mass spectrum (electrospray, nr^/e,) 490.1, 492.1 (M+H*); mp 145- 
148X. 

15 

Example 329 

N-r4-rf3-BromDphenynanrdno1-3-cvano-6-quinolinvll-4-dimethvlamino-2-butvnamide 

Isobutyl chloroformate (0.342g, 2.5mmoI) was dropwise added into an ice cold 
20 soludon of 4-dimethylamino-2-butynoic acid (0.9g, 3.8mmol) and N-methyl- 
morpholine (0.384g, 3.8mmol) in 50mL of tetrahydrofiian under N2. After stirring for 
30min, a solution of 0.644g (1.9mmol) of 6-amino-4-[(3-bTomophenyl)amino]-3- 
quinolinecarbonitrile in lOmL of pyridine was added dropwise and the mixture was 
stirred at 0**C for 2.5hr, The reaction was quenched with ice water, poured into 
25 saturated sodium bicarbonate and brine, and extracted with ethyl acetate. The ethyl 
acetate layer was concentrated and purified by thin-layer chromatography eluted with 
15% tnedianol in ethyl acetate. The product was collected, and dried in vacuo to give 
0.144g (21%) of yellow solid; : mass spectrum (electrospray, m/e,): 447.9, 450.2 
(M+H^; mp 180 °C (dec). 

30 

Example 330 

N-r4-r(3-Bromophenyl)aminol-3-cyano-6-quinolinvn-4-methoxv-2-butvnamide 

Isobutyl chloroformate (0.432g, 3.2mmol) was dropwise added into an ice cold 
35 solution of 4-methoxy-2-butynoic acid (0.72g, 632nraiol) and N-methybnorpholine 
(0.959g, 9.78mmol) in 20mL of tetrahydrofiian under N2. After stirring for 30min, a 
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soludon of O^g (LSSmmol) of 6-amino-4-[(3-lHDmophCTyl)amino]-3-quinolinecait^ 
nitrilein 8inL of pyridine was added dropwise and the mixture was stirred at 0°C for 
2hr. The reaction was quenched with ice water, poured into saturated sodium 
bicarbcHiate and brine, and extracted with ethyl acetate. The ethyl acetate layer was 
5 concentrated and purified by thin-layer chromatography duted wi± 5% methanol in 
chlorform. The product was collected, and dried in vacuo to give 0.27g (41%) of 
yellow solid; : mass spectrum (electrospray, nVe,): 435.1, 437,0 (M+H*); 
mp 197X (dec.). 

10 Example 331 

N-r4-rf3-Bromophenvnamino1-3-cyano-6-quinolinvll- 
4-t-butvldimethylsiloxv-2-butvnamidc 

Isobutyl chloroformate (0.2 14g, L57mmol) was dropwise added into an ice cold 
15 solution of 4-t-butyldimethylsiloxy-2-butynoic acid (0.336g, 1.57mmol) and N- 
methylmorpholine (0.19g, 1.88mmol) in 15mL of tetrahydrofiian under N2. After 
stirring for 30min, the reaction mixture was added dropwise into a solution of 0.4g 
(l.lSmmol) of 6-ariiino-4-[(3-hromophenyl)amino]-3-quinolinecarbonitrile in 3mL of 
tetrahydrofuran and 1.5mL of pyridine and stirred at O'^C for Ihr. The reaction was 
20 quenched with ice water, poured into saturated sodium bicarbonate and brine, and 
extracted with ethyl acetate. The ethyl acetate layer was concentrated and purified by 
column chromatography eluted with 60% ethyl acetate in hexane. The product was 
collected, and dried in vacuo to give 0.22g (35%) of yellow solid; : mass spectrum 
(electrospray, m/e,): 535.1189 (M^ ). 

25 

Example 332 

N-f4-rf3-Bromophenvl')amino1-3Kr/ano-6-quinolinyll^hvdroxy-2-butynaimde 

N-[4-[(3-Bn>mophenyl)amino]-3-cyano-6-quinoliny 1] -4- t-butyldimethy isiloxy-2- 
30 butynamide (60mg, 0.122mmol) was dissolved in a solution of acetic acid, 
tetrahydrofuran and water (3:1:1) and stirred ovemight at room temperature. The 
soludon was diluted with ethyl acetate and washed with saturated sodium bicarbonate 
and brine. The ethyl acetate was concentrated to give 42.2mg (90%) of yellow solid; : 
mass spectrum (electrospray, rn/e,): 421.0311 (M^ ). 
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Example 333 

4'(3-Hvdroxvinethvl-2-methvlphenylarninoV6J-dimethoxvquinoUn 

A mixture of 0.248 g (1 niinol)of 4-chloro-6J-dimethoxyKiuinolme-3-carbonitrile, 
5 0.151 g (LI mmol) of 3-anTino-2-methylbenzyl alcohol, 0.116 g (1 mmol) pyridine 
hydrochloride and 12 ml of 2-ethoxyetfianol was heated in a 138-140**C oil bath for 6 
hours; progress of the reacticHi was monitored by TLC. When ILC indicated the 
disappearance of starting material, die reaction was cooled and concentrated in vacuo to 
a ihidc oil. To diis oil was added 50 ml of water foUowed by 5 ml of IM NaHCOs, 
10 approximately pH 8. The resulting precipitate was collected, washed with water and 
diethyl ether, and dried in vacuo at 65^C to give 0.32 g (91.5%) of the desired product 
as ligjit tan crystals. MP 123-125°C; : mass spectrum (electrospray, no/e,): 
349.9(M+H)*. 

15 Example 334 

4-(2-Amino-4.5-dimethylphenylaminoV6.7- dimethoxyquinoline-3-carfaonitrile 

A mixture of 0.248 g (1 mmol)of 4-chloro-6,7-dimethoxy-quinoline-3-carboniirile, 
0.410 g (3.0 mmol) of 4,5-dimethyH,2-diphenylenediamine, 0.116 g (1 mmol) 

20 pyridine hydrochloride and 12 ml of 2-ethoxyethanol was heated in a 138-140^C oU 
bath for 1 hour; progress of the reaction was monitored by TLC. When TLC indicated 
the dis^pearance of starting material, the reaction was cooled and concentrated in 
vacuo to a thick oil. To this oil was added 50 ml of water followed by 5 ml of IM 
NaHCOa, qjproximately pH 8. The resulting precipitate was coUeaed, washed with 

25 water and diethyl ether, and dried in vacuo at 65°C to give 0.587 g of the desired 
prcxiuct (impure). The impure product was digested with 50 ml of chloroform and 50 
ml of ethyl acetate for 0.5 hour, collected, washed with chloroform and dried to give 
0.307 g (88%) of the desired pure product as yellow crystals. MP 260-262*'C; : mass 
spectrum (electrospray, rn/e,): 348.1582(HR). 



30 



Example 335 

4-(4-EthylphenvlaminoV6.7-dimethoxvquinoline-3-carbonitrile 



35 



A mixture of 0.248 g (1 mmol)of 4-chloro-6,7-dimethoxy-quinoline-3-carbonitrile, 
0.14 ml (1.1 mmol) of 4-ethylaniline, 0.1 16 g (1 nmiol) pyridine hydrochloride and 12 
ml of 2-ethoxyethanol was heated in a 138-140°C oil bath for 1 hour, progress of the 
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leacdon was monitored by TLC. Whm TLC indicated the disappearance of starting 
material, the reaction was cooled and concratrated in vacuo to a thick oil. To this oil 
was added 50 ml of water followed by 5 ml of IM NaHC03, approximately pH 8. The 
resulting precq)itate was collected, washed with water and diethyl ether, and dried in 
5 vacuo at 65**C to give 0.325 g (97,5%) of the desired product as light cream crystals. 
MP 248-250**C; : mass spectrum (electrospray, m/e,): 333. 1462. 

Example 336 

4"f4-ChlQro-2-tnethylphenylarriinoV^.7-dimethoxvquinoline-3-cari 

10 

A noixture of 0.248 g (1 mmol)of 4-chlon>-6,7-dimethoxy-quinoline-3-carbonitrile, 
0.156 g (1.1 mmol) of 4-chlon)-2-methylaniline, 0.116 g (1 mmol) pyridine 
hydrochloride and 12 ml of 2-ethoxyethanol was heated in a I38-140**C oil bath for 24 
hours; progress of the reaction was monitored by TLC. After 24 hours an additional 

15 0.156 g of of 4-chlQn>2-methylaniline was added and the heating continued for 24 
hours. When TLC indicated the disappearance of starting material, the reaction was 
cooled and concentrated in vacuo to a thick oil. To this oil was added 50 ml of water 
followed by 5 ml of IM NaHCOa, approximately pH 8. The gummy solid was 
dissolved in chloroform and passed through a pad of hydrous magnesium silicate. Hie 

20 liquid was concentrated in vacuo and the residue triturated 5 times with hexane. The 
resulting precipitate was collected, washed with hexane, and dried in vacuo at 65°C to 
give 0.250 g (71%) of the desired product as brown crystals. MP 227-229°C; : mass 
spectrum (electrospray, m/e,): 353.8(M+H)^. 

25 Example 337 

6.7-Dimethoxy-4-(3-phenoxyphenylaminolquinoline-3-carbonitrile 

A mixture of 0.248 g (1 mmol)of 4-chloro-6,7-dimethoxy-quinoline-3-caTbcMutrile, 
0.204 g (1.1 irunol) of 3-phenoxyaniline, 0.116 g (1 nunol) pyridine hydrochloride 

30 and 12 ml of 2-ethoxyethanol was heated in a 138-140°C oil bath for 3 hours; progress 
of the reaction was monitored by TLC. When ILC indicated the disi^pearance of 
starting material, the reaction was cooled and concentrated in vacuo to a thick oil. To 
this oil was added 50 ml of water followed by 5 ml of IM NaHCOs, approximately pH 
8. The resulting precipitate was collected, washed with water and diethyl ether, and 

35 dried in vacuo at 65**C to give 0.309 g (78%) of the desired product as cream crystals. 
MP 253-254^C; : mass spectrum (electrospray, m/e.): 397.0(M+H)*. 
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Example 338 

4-(4-Chloro-3-trifluoTomethylphenvlanunoV^J-<to 

5 A mixture of 0.248 g (1 inmol)of 4-chloio-6jHiimedioxy-quinoline-3-caibonitiile, 
0^15 g of 4K;hloro-3-trifluoron^ylaniline» 0.116 g (1 mmol) pyridine hydrochloride 
and 12 ml of 2-ethoxycthanol was healed in a 138-140X oil bath for 1.5 hours; 
progress of the reaction was monitored by TLC. When TLC indicated the 
disappearance of starting material^ the reaction was cooled and concentrated in vacuo to 
10 a thick oil. To this oil was added 50 ml of water followed by 5 ml of IM NaHCOj. 
ayqnoximately pH 8. The resulting precipitate was collected, washed with water and 
diediyl ether, and dried in vacuo at 65**C to give 0.266 g (65.5%) of die desired 
prcxluct as cream crystals. MP 265-267^0; : mass spectrum (electrospray, m/e,): 
408.2(M+Hr. 

15 

Example 339 

4-f3-Hydroxy-phenvlamino)-6.7-dimethoxy-quinolinc-3-carfaonitrile 

Using the method described in Exanq)le 105, 0.7 g of 4-chloro-6,7-dimethoxy-3- 
20 quinolinecarbonitrile and 0.38 g of 3-aminophenol was ccwriverted to 0.83 g of the tide 
compound: mass spectrum (electrospray, m/e,): 321.9, 322.8 (M+H)'^ 

Example 340 

4-f4-methvl-phenvlaminoV6.7-dimethoxy-quinoline-3-carfaonitrile 

25 

Using the method described in Example 105, 0.7 g of 4-chloro-6,7-dimethoxy-3- 
quinolinecarbonitrile and 0.317 g of 4-methylphenol was convated to 0.79 g of the 
tide compound: MP = 128-130'*C. 

30 Example 341 

4-(3-HvdrDxv-4-mcthvl-phcnvlaminoV8-methoxy-6-nitrc>-quinoline-3- carbonitrile 

Using the method described in Example 105, 0.5 g of 4-chloro-8-methoxy-6-nitro-3- 
quinolinecarbonitrile and 0.28 g of 3-hydroxy-4-methyIphenol was converted to 0,3 g 
35 of the tide compound: mass spectrum (electrospray, rn/e,): 350.9, 351.9 (M+H)^ 



wo 98/43960 



PCT/US98/06480 



10 



15 



-161- 
Example 342 

4--(4^hloix>-2-fluort>-phcnylaminoV8-n^thoxv-6-mtroK}m carfaonitrile 

Using the mediod described in Exanqple 105, 0.5 g of 4-ddaro-8-methoxy-6-nitro-3- 
qmnolinecarbonitrile and 0^ ml of 4K:hloro-2-£Iuoro i^enol was converted to 0.08 g 
of the title compound: mass spectrum (electiospray, nVe,): 372.8, 374.8 (M+H)'^ 

Example 343 

4'f3-hvdroxv-4-inethoxY-p >^r-n Yl?nmnnV8-niethoxy-6-nitr(^ carbonitrile 

Using the method described in Example 105, 0.5 g of 4-dilaro-8-methoxy-6-nitro-3- 
quinolinecarbonitrile and 0.31 g of 3-hydroxy-4-methoxy phenol was converted to 
0.21 g of the tide conq)Ound: mass spectrum (electrospray, n^/e,): 366.9, 367.9 
(M+Hf 

Example 344 

6-Amino-4-f3-hvdroxv-4-methvl-phenvlaminoV8-methoxv -quinoline-3- carfaonitrile 

Using the method described in Exan5)le 196, 0.2 g of 4-(3-hydroxy-4-methyl-phenyl- 
20 aimno)-8-methoxy-6-nitro-quinoline-3-carb<Miitrile and 0.1 g of iron was converted to 
0.14 g of the tide conqxyund: :MP = 227°C (dec) 

Example 345 

6"Arnino-4-f3-hvdrDxv-4-methoxv-phenylamino>-8-mcthoxv -quinoline-3- carbonitrile 
25 Using the method described in Example 196, 0.1 g of 4-(3-hydit)xy-4-methoxy- 
phenylainino)-8-methoxy-6-nitro-quinoline-3-carbonitrile and 0.09 g of iron was 
converted to the title compound: :MP = 215®C (dec) 

Example 346 

30 N-f4-r(3-Bromo-4-fluorophenyl)amino1-3-cvano-7- 

methoxv-6-quinolinyl ] -4-bromo-2-butenamide 

By using the niethod described in Example 172 and not reacting with dimethylamine, a 
portion of 6-ariiino-4-(3-bromo-4-fluoiT)-phenylairiino)-7-tiiethoxy-quinoUne-3-car^ 
35 nitrile was converted to the title conqx>und: mass spectrum (electrospray, rrVe,): 532.8, 
534.8, 536.8 (M+H)^ 
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Example 347 

N- f 4-r(3-BrDinophePYl) flniino] -3-cyaiio-7-methoxy-6- 
quinolinvl 1 -4-chloiD-2-h^ t ^^ nnide 

5 

In the methcxl described in Exaiiq>Ie 198, aside product was isolated that proved to be 
the title compound: mass spectrum (electrospray, m/e,): 471.25, 473,3(M+H)* 

Example 348 

10 N-( 3-Cvano-4-r(3-iodophcnvnamino1-6-quinolinyl )-2-butynamide 

Dissolved 275 mg (3,27 mmol) 2-butynoic acid in 20 ml THF under N2 and drilled to 
0**C. Added 420 nl (3.23 mmol) isobutyl chloioformate and 355 \il (3.24 notmol) N- 
metfaylmorpholine and stirred for 10 minutes. Added dropwise a solution of 500 mg 
(1.30 mmol) 6-aiiuno-4-[(3-iodophenyl)aiimio]-3-quinolinecarbonitrile and aftCT 15 
minutes, rCTX>ved ice bath and stirred overnight at 25®C Stripped solvent, washed 
with water and collected solids. Boiled in ethyl acetate, collected, and dried in vacuo, 
giving 228 mg of orange-brown solid: mass spectmm (electrospray m/e): M+H = 
453.1. 

Example 349 

N-(3-Cyano-4-r(3-methvlphenvnanrinol-6K|uinolinvl]-2-pn)Denamidc 

Dissolved 500 mg (1.82 mmol) of 6-anuno-4-[(3-methylphenyl)anrino]-3-quinoline- 
25 carbonitrile in LO ml DMF and 6 ml THF and chilled to 0**C under N2. Added 280 ^1 
(2.00 mmol) triethylamine and 166 |il (2.00 mmol) acryloyl chloride. Removed ice 
bath at 15 nnnutes and at 1 hour, stripped solvent and slurried residue with dilute 
sodium bicarbonate. Collected crystals and washed with water. Boiled solids in ethyl 
acetate, collected and dried in vacuo, giving 238 mg of yellow-orange solid: mass 
30 spectmm (electrospray m/e): M+H = 329.1. 

Example 350 

N- ( 4-rf 4-Bromophenvnaminol-3-cvano-6-quinolinyl 1 -2-butynamide 



15 



20 



35 



Dissolved 310 mg (3.68 mmol) 2-butynoic acid in 20 ml THF and chiUed to O'^C under 
N2. Added 480 \Jl (3.68 mmol) isobutyl chloroformate and 410 pi (3.72 mmol) N- 
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methylmoipholine. Stined for 20 minutes and diopwise added a solution of 500 mg 
(1.47 nunol) 6-amino-4-[(4-hrDnK)phOTyl)amino]-3-quinolinecailx)nitr^ in 1 ml DMF 
and 10 ml THF. Removed ice bath after 15 minutes and stined at 25X overnight 
Stripped solvent, slurried residue with wat^ and collected solids. Boiled solids in 
5 ^yl acetate, collected, and dried in vacuo, giving 341 mg of yellow solid: mass 
q>ectmm (elec tro spray m/e): M+H = 405.1, 407.L 



Example 351 

N-f4-rf3-(^lQm-4-diiophenoxvphenvnaminol-3-cvano-6Ki^^ 

10 

Dissolved LOO g (2.48 nnnol) 6-amino-4-[(3'Chloro-4-thiophenoxyphenyl)amino]-3- 
quinolinecarbonitrile in 2.0 ml DMF and 12 ml THF and chiDed to O^C under N2. 
Added 380 \d (2.73 mmol) triethylamine and 227 ^1 (2,73 mmol) acryloyl chloride. 
Ronoved ice bath at 15 minutes and at 1 .5 hours stripped solvent and slurried residue 
15 with dilute sodium bicarbonate. Collected solids and washed with water. 
Recrystallized from ethyl acetate and dried in vacuo, giving 293 mg of yellow-orange 
solid: mass spectrum (electrospray tn/e): M+H = 457.3. 459.3. 

Example 352 

20 N-f 3-Cvano-4-r(3,4-difluorophenvDaminol-6-quinoUnvl] -2-butvnamide 



Dissolved 425 mg (5.06 mmol) 2-butynoic acid in 40 ml THF and chilled to 0°C under 
N2. Added 556 ^1 (5.06 mmol) N-methylmorpholine and 658 \Jd (5.06 mmol) isobutyl 
chloroformate and stined for 10 minutes. Added diopwise a solution of 1.00 g (3.37 
25 mmol) 6-amino-4-[(3,4-difluorophenyl)amino]-3-qmnolinecarbonitrile in 2.0 ml hot 
DMF and 20 ml THF. Removed ice bath at 15 minutes and stirred at 25*^0 overnight 
Stripped solvent, slurried residue with water, and collected solids. Boiled in ethyl 
acetate, collected solids, and dried in vacuo, giving 735 mg of yellow solid: mass 
spectrum (electrospray m/e): M+H = 363.3 

30 

Example 353 

N- ( 4-r(3-Chlorophenynamino1-3-cvano-6-quinolinvl ) -2-butynamide 

Dissolved 428 mg (5,09 mmol) 2-butynoic acid in 40 ml THF and chilled to O^^C under 
35 N2. Added 560 ^1 (5.09 mmol) N-methylmorpholine and 662 ^il (5.09 mmol) isobutyl 
chloroformate and stirred for 10 minutes. Added dropwise a solution of 1.00 g (3.39 
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mmol) 6-anniK)-4-[(3K:Ucnophmyl)aniino]-3-quinolinec^^ in 2 ml DMF and 20 
ml THF. Rj^noved ice bath at 15 minutes and stirred at 25°C overnight Stripped 
solvent, slurried residue with wato- and collected solids. Boiled in ediyl acetate, 
collected and dried in vacuo* giving 975 mg of yellow solid: mass spectmm 
5 (electrospray m/e): M+H = 361.1, 363.2. 

Example 354 

N- f 3-Cyano-4-f (3-isopropvlphenvnaniinol-6-quinolinvl ) -2-butvnamide 

10 Dissolved 695 mg {%27 mmol) 2-butynoic acid in 40 ml THF and chilled to 0°C under 
Nj. Added 1.08 ml (8.30 mmol) isobutyl chloroforafiate and 910 jil (8.27 mmol) N- 
methylmoq)holine and stirred for 10 minutes. Dropwise added a solution of 1.00 g 
(3.31 mmol) 6-amino-4-[(3-isopiX)pylphenyl)ainino]-3-quinolinecarbonitrile in 2.0 ml 
DMF and 15 ml THF. Removed ice bath at 15 minutes and stirred at 25°C overnight 

15 Stripped solvent, slurried residue with water, and collected solid. Reciystallized from 
ethyl acmte and dried in vacuo, giving 329 mg of yellow-green solid: mass spectrum 
(electrospray m/e): M+H = 369.2. 

Example 355 

20 N- f 3-Cvano-4-rf 3-isoprop vlphenyl)aminol-6-quinolin vl 1 -2-propcnamidc 

Dissolved 1.00 g (3.31 mmol) 6-aniino-4-[(3-isopropylphenyl)aniino]-3-quinoline- 
carixjnitrile in 2.0 ml hot DMF, added 12 ml THF, and chilled to 0°C under N2. 
Added 507 nl (3.64 mmol) triethylamine and 303 \xl (3.64 mmol) acryloyl chloride. 
25 RaiK>ved ice bath at 15 minutes and at 1 hour stripped solvent Slurried residue with 
dilute sodiimi bicarbonate, collected solids and washed with water. Reciystallized from 
ethyl acetate and dried in vacuo, giving 366 mg of orange solid: mass spectrum 
(electrospray m/e): M+H = 357.1. 

30 Example 356 

6-Amino^rf3-isopTopvlphcnvnamino1-3-quinolinecarbonitrile 

Added 0.5 g 10% palladium on carbon to a flask under N2 and covered with 250 mi 
ethanoL To this added 4.818 g (14.5 mmol) 4-[(3-isopn>pylphenyl)amino]-6-nitro-3- 
35 quinolinecarbonitrile and 1.14 ml (36.2 mmol) anhydrous hydrazine and heated to 
reflux. At 1.5 hours, filtered hot mixture through celite, stripped solvent, and dried in 
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vacuo, giving 4.30 g of yellow solid: mass spectrum (electiospray tn/c): M+H = 
303. L 

Example 357 

5 4-rf3-Isopropylphenvl)^ iTnin f^]-6-nitrD-3-quinoUnecarboni^ 

A mixture of 5.00 g (21.5 mmcd) 4-<AlorD-^mtto-3'quiiiolinecarbcmilrile, 200 ml 
ethanoU and 3.48 g (25.8 mmol) 3-isq>ropylaniIine was heated to leflux under N2. At 
4 hours, renx>ved heat and made basic with saturated sodium bicarbonate. Stripped 
10 solvents and azeotroped with edianol. Slurried residue with hexane and collected 
solids. Dissolved in ethyl acetate, stirred with Darco, filtered through celite, stripped 
solvent and dried in vacuo, giving 5.289 g of yellow solid: mass spectrum 
(electrospray m/e): M+H = 333.1. 

15 Example 358 

4"f 3-Bromo-phenvlaminoV6-f 3-pvrrolidin- 1 -yl-propylaminoVquinoline-3-carbomtrilc 

Dissolved 0.64 g (3.69 mmol) 3-(pyrrolidin-l-yl)propionaldehyde dimethyl acetal in 10 
ml water and acidified to pH 1 with concentrated HQ. Heated to 40**C for 90 minutes, 

20 removed heat and neutralized with sodium bicarbonate. Dissolved 500 mg (1,47 
mmol) 6-aniino-4-(3-branio-phenylamino)-quinoline-3-caTbonitrile in 100 ml ethanol 
and added acetic acid until pH was 3 to4. Added the deprotected aldehyde to the amine 
solution and stirred at 25°C for 0.5 hour. Gradually added 94 mg (1.47 mmol) sodium 
cyanoborohydride and stirred overnight Stripped solvent, partitioned betwe^ 

25 chloroform and water. Washed organic layer with brine and dried with sodium sulfate. 
Stripped solvent and filtered through a pad of silica gel, first with 10% 
methanol/chloroform, then 20% methanol/chloroform/1% ammonium hydroxide. 
Stripped solvent and dried in vacuo, giving 143 mg of yellow-brown solid: mass 
spectrum (electrospray m/e): M+H = 450, 452. 1 . 

30 

Example 359 

4-(3-Azido-phenvlaminoV6.7-dimethoxv-quinoline-3-carbonitrile 



35 



Dissolved 643 mg (2.(X) mmol) 4-(3-amino-phenylamino)-6,7-dimethoxy-quinoline-3- 
carbonitrile in 25 ml 80% acetic acid in water. Chilled to 0*'C and added 152 mg (2.21 
mmol) sodium nitrite in 2.2 ml water After 10 minutes, added 144 mg (2.21 mmol) 
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sodium azide in 2.2 ml water. At 1.5 hours stripped solvent and dissolved residue in 
hot ethyl acetate. Washed with saturated sodium bicaibonate, water and brine and dried 
widi sodium sulfate. Stripped solvoit and redissolved in 60% ethyl acetai£^neth)d»ie 
chloride and filtered through a pad of silica gel. Stripped solvent and dried in vacuo, 
5 giving 526 mg of brown solid: mass spectrum (electrospray m/c): M+H = 347.1. 

Example 360 

6-Amino-4-r(4-QTloro-2-fluoTophenvl)aminol-7-n3ethoxy-3^uinoUneca^ 

10 A mixture of 500 mg (1.34 mmol) 4-[(4-chloro-2-flucrophenyl)aniino]-7-methoxy-6- 
nitro-3-quinolinecarbonitrile, 20 ml ethanol and L52 ml (6.71 mmol) tin diloride 
dihydrate was heated to reflux under N2. At 3 hours, removed heat, added ice water 
and made basic with sodium bicarbonate. Stirred for several hours and extracted with 
chloroform. Dried organic layer with sodium sulfate, stripped solvent and dried in 

15 vacuo, giving 350 mg of green solid: mass spectmm (electrospray m/e): M+H - 
342.9, 344.8. 

Example 361 

4-r(4-Chloro-2-fluorophenvnarninol-7-methoxv-6-nitro-3-quinoUnecarfaonitrile 

20 

A mixture of 5.017 g (19.0 mmol) 4-chlaro-7-methoxy-6-nitrD-3-quinolinecarbonittile, 
250 ml ethanol, and 2.55 ml 22.8 mmol) 4-chlon)-2-fluorDaniline was heated to reflux 
umler N2. At 3.5 hours, rmioved heat and made basic with saturated sodium 
bicarbonate. Stripped solvents and azeotroped with ethanol. Slurried residue with 
25 hexane, collected solids, and washed with water. Dissolved in ethyl acetate, stirred 
with Darco, filtered, stripped solvent, and dried in vacuo, giving 6.54 g of yellow 
solid: mass spectram (electrospray n^/e): M+H = 372.8, 374.8. 

Example 362 

30 4-f(3.4-dichlarophcnvnamino1-6-nitro-3-quinolinecarbonitrile 

A mixture of 5.00 g (21.5 mmol) 4-chloro-6-nitro-3-quinolinecarbonitrile, 250 ml 
ethanol, and 4.17 g (25.6 mmol) 3,4-dichloroaniline was heated to reflux under N2. At 
3.5 hoiurs, removed head and made basic with satura^ sodium bicarbonate. Snipped 
35 solvents and azeotroped with ethanol. Slurried residue with hexane, collected solids 
and washed with water. Dissolved in ethyl acetate, stirred with Darco, filtered. 
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Stripped solvent and dried in vacuo, giving 2.106 g of yellow solid: mass spectrum 
(electrospray nVe): M+H = 359.1, 36L0. 

Example 363 

5 6-AnrinO"4-rf3-methvlsulfanvlphenvnamino1-3-qiiinolinecai^ 

A mixture of 4.55 g (13*5 mmol) 4-[(3-methylsulfanyIphenyl)aminol-6-nitro-3- 
quinolinecarbonitrile, 250 ml ethanol, 0.46 g 10% palladium on carbon, and 1.06 ml 
(33.8 nunol) anhydrous hydrazine was heated to reflux. At 4 hours, added 0.5 
10 equivalents of hydrazine, and at 5 hours, filtoed the hot mixture through celite. 
Stripped the solvent and dried in vacuo, giving 4.068 g brown solid: mass spectrum 
(electrospray m/e): M+H = 307.1. 

Example 364 

15 4-f(3-Methylsulfanvlphenvnamino1-6-nitrD-3-quinolinccarbonitrile 

A mixture of 5,00g (21.5 mmol) 4-chloro-6-nitn>-3-quinolinecarbonitrile, 200 ml 
ethanol, and 3.18 ml (25.8 mmol) 3-methylsulfanylaniline was heated to reflux under 
N2. At 2 hours, removed heat and made basic with saturated sodium bicarbonate. 
20 Stripped solvents and air dried. Washed residue with hexane, collected solids and 
washed with wato*. Dissolved in ethyl acetate, stirred with Darco, stripped solvent and 
dried in vacuo, giving 4.848 g of yellow solid: mass spectrum (electrospray m/e): 
M+H = 337.1. 

25 Example 365 

4-rG-Trifluoromethoxyphenyl)arriino1-6-nitiX)-3-quinolinecarbonitrile 

A mixture of 5.00 g (21.5 mmol) 4-chloro-6-nitro-3-quinolinecarbonitrile, 200 ml 
ethanol, and 3.4 ml (25.3 mmol) 3-trifluoromethoxyaniline was heated to reflux. At 5 
30 hours, r^oyed heat and made basic with saturated sodium bicarbonate. Stripped 
solvents, slurried residue with hexane, collected, and washed with water. Dissolved in 
ethyl acetate, stirred with Darco, filtered, stripped solvent, and dried in vacuo, giving 
4 J37 g of yellow-orange solid: mass spectrum (electrospray m/e): M+H = 374.8. 
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Example 366 

4-(3-Dimethvlainino-phenvlaniino)-6JHlimcthoxyK|uin^ 



A 1.25 gram (5 mmole) portion of 4-chlorD, 6J-dimeAoxy-quinoline-3-carbonitrilc 
5 and a LOS gram (5 mmole) portion of N» N-dimethyl-13-phenylenediamine in IQml 
of 2-m^oxyethanol were lefluxed for 2 hours in an oil bath at 154 deg. Cooling gave 
a solid which was lecrystallized from wat^ to give 0.4 grams (19%) of 4-(3-I>imethyl- 
amino-phenyIantino)-6«7-diniethoxy-<iuinoline-3-ca^ which mdted at 246- 
249X. : mass spectrmn (electrospray in/e):.(M+H)=349^., (M+2H)*^=174.9. 

10 

Example 367 

6.7-Dimethoxv-4-( 4-methoxv -2-methvl-Dhenvlamino)-Quinoline-3-carb(mitrUe 

A reaction mixture of 248.7 mg (1 mnx)I) of 4-chlon>-6J-dimethoxy-3-quinoline- 
15 carfoonitrile, 164.6 mg (1.2 mmol) of 4-methoxy-2-methyl-aniline and 115.6 mg (1 
nunol) of pyridine hydrochloride in 10 mL of 2-ethoxyethanol was refluxed under N2 
for 3 hr. After ranoval of the solvent^ the residue was diluted with water and 
neutralized to pH 7-8 with diluted sodium carbonate solution. The precipitate was 
filt^ed and washed with water and ether. After drying in vacuo, this yielded 250.2 mg 
20 (71.7 %) of the product as a off red solid, m.p. >131** C(dec.), mass (electrospray, 
m/e): M+H 349.9. 



Example 368 

3-(3-Cvano-6J-dimethoxy-quinolin-4-vlaminol -2-methvl-benzoic acid 

25 Using an analogous procedure to that described in Exanq)le 367, 248.7 mg (1 nctmol) 
of 4-chloro-6,7-dimethoxy-3-quinolinecarbonitrile in 12 mL of 2-ethoxyethanol and in 
the presence of 1 15.6 mg (1 nunol) of pyridine hydrochloride was reacted with 196.5 
mg (1.3 mmol) of 3-amino-2-methylben2oicacid to give 89.6 mg (24.7 %) of the 
product as a gray solid, m.p. 242-245° C, mass (electrospray, m/e): M+H 364,0. 

30 

Example 369 

4-f3-Hydn>xy-4-methoxy-phenylainino)-6J-dimethoxy-quinoline-3-carbonitrile 

Using an analogous procedure to that described in Exanq)le 367, 248.7 mg (1 mmol) 
of 4-chloro-6,7-dinKthoxy-3-quinolinecarbonitrile in 10 mL of 2-ethoxyethanol and in 
35 the presence of 115.6 mg (1 mmol) of pyridine hydrochloride was reacted with 167.0 
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mg (1^ mmol) of 5-ainino-2-methoxyphenol to give 313.3 mg (89.3 %) of the product 
as a gray solids m.p. 254-256** C, mass (electrospray, in/e): M+H 351.2. 

Example 370 

5 4-(3-Chloro^methvl-phenvlamino)-6J-dimethoxy-quinolm^ caibonitiile 

Using an analogous procedure to that described in Example 367» 248.7 mg (1 mmol) 
of 4<hloro-6J-dimetboxy-3-quindinecaibonit]ile in 10 mL of 2-ethoxyethanol and in 
the presence of 1 15.6 mg (1 mmol) of pyridine hydrochloride was reacted with 170.0 
10 mg (1 .2 mmol) of 2-chloio-4-amino-tDluenc to give 350.9 mg (99.4 %) of the product 
as a yellow solid, m.p. >250** Q mass (electrospray, m/e): M+H 353.9,355,8. 

Example 371 

6.7-Dimethoxy-4-(4-phenoxy-phenylaminoVquinoline-3-carbonitrile 

15 

Using an analogous procedure to that described in Example 367, 248.7 mg (1 mmol) 
of 4-chloro-6,7-dimethoxy-3Kjuinolinecarbonitrile in 12 mL of 2-ethoxyethanol and in 
the presence of 1 15.6 mg (1 mmol) of pyridine hydrochloride was reacted with 222.3 
mg (1.2 mmol) of 4-phenoxyaniline to give 283.0 mg (71.3 %) of the product as a 
20 light yellow solid, m.p. 239-241*" C, mass (electrospray, m/e): M+H 397.9. 

Example 372 

4-(5-Chloro-2-methoxy-phenvlaminoV6,7-dimethoxy-<]uinoline-3-carbonitrile 

25 Using an analogous procedure to that described in Example 367, 248.7 mg (1 mmol) 
of 4-chloro-6,7-dimethoxy-3-<iuinolinecart)onitrile in 12 mL of 2-ethoxyethanol and in 
the presence of 115.6 mg (1 mmol) of pyridine hydrochloride was reacted with 189.1 
mg (L2 mmol) of 5-chloro-o-anisidine to give 240.5 mg (65.0 %) of the product as a 
cream solid, m.p. 200-202** C, mass (electrospray, m/e): M+H 369.9, 371.8. 

30 

Example 373 

4'(4-Chloro-2-fluoTD-phcnvlamino)-6.7-dihvdroxv-quinoline-3-carbonitrile 

A mixture of 0.358 g of 4-(4-chloro-2-fluon>-phenylamino)-6,7-dimethoxy-quinoline- 
35 3-carbonitrile and 3 g of pyridine hydrochloride was stirred under nitrogen at 210 - 
220**C for 20 minutes. The mixture was cooled and added to 50 ml of 3% ammonium 
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hydroxide solution. The product was collected, washed with water, and dried to give 
0.302 g of 4-(4-chloro-2-fluoro-phenylariiino)-6J-dihydroxyHjuinoline-3-carbonit^ 
as a solid, mp 270-272°C; mass spectrum (EI, m/e): M 329.0363. 

S Example 374 

4-f3-Hvdroxv-2-iitethvl-phenvlaminoV^J-diinethoxv-^inohne-3-carfaonitr^ 

A mixture of 0.249 g of 4-chloio-6,7-dimethoxy-3-<iuinolinecarboiiitrile, 0.123 g of 3- 
amino-o-cresol, 20 mg of pyridine hydrochloride, and 10 ml of ethoxyethanol was 

10 stirred under nitrogen, at reflux temperature for 30 minutes. The mixture was cooled 
and added to 40 ml of water. To this mixture was added sodium cartxHiate and 
concentrated hydrogen chloride to adjust pH to 7. The product was collected, washed 
with water, and dried to give 0.174 g of 4-(3-hydroxy-2-methyl-phenylamino)-6,7- 
dimcthoxy-quinoIine-3-carbonitrile as a solid, mp 255-257^G mass spectrum 

15 (electrospray, m/e): M+H 335.9. 

Example 375 

4-n-Chloro-4-methoxy-phenvlaminoV6>7-dimethoxv-quinoline-3-carfaonitrile 

20 A mixture of 0.249 g of 4-chloro-6,7-dimethoxy-3-quinolinecarbonitrile, 0.158 g of 3- 
chloro-p-anisidine, 20 mg of pyridine hydrochloride, and 10 ml of ethoxyethanol was 
stirred under nitrogen, at reflux traiq)erature for 30 minutes. The mixture was cooled 
and added to 40 ml of water. To this mixture was added sodium carbonate and 
concCTtrated hydrogen chloride to adjust pH to 7. The product was collected, washed 

25 with water, and dried to give 0.324 g of 4-(3-chloro-4-methoxy-phenylaniino)-6,7- 
dimethoxy-quinoline-3-carbonitrile as a solid, mp 278-280X; mass spectrum (EI, nVe): 
M 369,0860. 

Example 376 

30 6J-Dimethoxv-4'(4-trifluoK)methyl-phenvlarTiino)-quinoline'3-carbonitrile 

A mixture of 0.249 g of 4-chloro-6,7-dimethoxy-3-quinolinecarbonitrile, 0.322 g of 4- 
(trifluoromethyl)aniline, 20 mg of pyridine hydrochloride, and 10 ml of ethoxyethanol 
was stirred under nitrogen, at reflux temperature for 30 minutes. The mixture was 
35 cooled and added to 40 ml of water. To this mixture was added sodium carbonate and 
concentrated hydrogen chloride to adjust pH to 7. The product was collected, washed 
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with waier^ and dried to give 0.268 g of 6,7-dimethoxy-4-(4-trifluoromcthyl- 
phraylamino>-quinoline-3-carbonitrile as a solid, mp 116-118^Q mass spectrum (EI, 
in/e):M 373.1031. 

5 Example 377 

4'G,4-I>ibromq>hcnylaminoV6-nitroquinoline-3Karboiritrile 

A mixture of 6.20g (26.6 mmol) of 4-chloro-6-nitroquinoline-3-carboiiitrile and 8.00 g 
(31.9 mmol) of 3,4-dibiomoamline in 160 mL of EtOH was refiuxed under N2 for 5 

10 hr. Satd NaHCOs was added and volatile material was removed. The residue was 
slurried with hexane, collected, washed with hexane and H2O and dried. The insoluble 
material was rqpeatedly extracted with boiling EtOAc and the solution was then filtered 
tfaiou^ silica gel. The solvent was removed to give 3.80 g of 4-(3,4- 
dibronaophcnylainino>-6-nitroquinoline-3-carbonitrile as a grera solid: mass spectrum 

15 (electrospray, m/e): M+H 448.9. 

Example 378 

6-Amino-4-G-trifluoromethvlphenylamino)quinolinc-3-carbonitrilc 

20 A mixture of 6.0 g (16.8 mmol) of 6-nitro-4-(3-trifluoromethylphenylamino)quinoline- 
3-carbonitrile and 18.9 g (83.8 imml) of Sna2.2H20 in 240 mL of EtOH was refiuxed 
under N2 for 1 hr. Ice watCT was added followed by NaHCOa to pH 8. The mixture 
was stirred for 2 hr and then extracted with CHCI3. Daico was added and the extracts 
were filtered through anhyd MgS04 and evirated. The residue was filteied through 

25 silica gel with 10% MeOH in CHd^. Solvent evaporation and drying in vacuo (40°Q 
gave 4.87 g of 6-aniino-4-(3-trifluoiomethylphenylamino)quinoline-3-carbonitrile as a 
brown soli± mass spectrum (electrospray, m/e): M+H 329.1. 

Example 379 

30 6-Amino-4-(3.4-dibromophenvlamino)quinoline-3-carbonitrilc 

Prepared finom 4.90 g of 4-(3,4^ibromophenylamino)-6-nitroquinoline-3-carbomtrile 
and 12.4 g of SnCl2.2H20 in die same manner as Example 378. There was obtained 
1.25 g of 6-ariiino-4-(3,4-dibromophenylaniino)quinoline-3-carbonitrile as a brown 
35 solid: mass spectrum (electrospray, m/e): M+H 416.9, 418.9. 
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Example 380 

N'r3-Cyano-4-f3.4-dibroinophenvlamino)quinolin-6-yl1aciylaim 



10 



15 



20 



25 



6-Anuno-4-(3,4-dibiX)mophenylammo)qiiinoline-3-<^^ (0.750 g. 1.79 mmol) 
in 10 mL of THF was treated with 0,217 g (2.15 mmol) of EtsN and 0.195 g (2.15 
mnool) of aayloyl chlodde at 0**C under N2. Afte* stirring overnight at 25**C, the 
solvent was evaporated and the residue was slurried with water and coQected The 
residue was boiled twice with EtOAc and then dried in vacuo (50**Q to give 0.609 g of 
N-[3K:yano-4-(3,4-dibromophenylamino)quinolin-6-yl]acrylamide as a brown solid: 
mass spectrum (electrospray, m/e): 470.9, 472.9. 

Example 381 

N-r4-f3-BronrK)phenvlaniinoV3-cvanoquinolin-6-yllpropionarmde 

Prepared from 1.00 g of 6-amino-4-(3-bromophenylaniino)quinoline-3-carbomtrile, 
0.359 g of EtsN and 0.328 g of propionyl chloride in the same manner as Example 
380. The yield of N-[4-(3-bromophenyIarnino)-3-cyanoquinolin-6-yl]propionaniide 
was 0.722 g as a yellow solid: mass spectrum (electrospray, nVe): M+H 395.1, 
397.0. 



Y Example 382 

(EVBut-2-enoic Acid r4'G-BronK)phcnvlaminoV3-cyanoqmnolin-6-vl1amide 

A solution of 0.637 g (7.40 mmol) of E-but-2-enoic acid in 25 mL of THF under N2 
was chilled in ice. Isobutyl chlorofonnate (1.01 g, 7.40 nmiol) and N- 
methylmorpholine (0.747 g, 7.40 nunol) were added and the solution was stirred cold 
for 10 min. A slurry of 1.00 g (2.96 nunol) of 6-amino-4-(3-bromophenylamino)- 
quinoline-3-carbonitrile in 15 mL of THF was added and the mixture was stirred at 
25^C overnight The mixtuie was evaporated and the residue was slurried in water, 
collected and dried. The residue was boiled twice with EtOAc and dried in vacuo 
(50**C) to give 0.965 g of (E)-but-2-enoic acid [4-(3-bromophenylamino)-3-cyano- 
quinolin-6-yl]amide as a yellow solid: mass spectrum (electrospray, nVe): M+H 406.9, 




408.9. 
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Example 383 

N-r4-f3-BromophenvlaminoV3-cvanoquinoUn*6-vn-2-meth^ 

Prepared from 0.500 g of 6-amino-4-(3-broiiK)phenylamino)quinoline-3K:arbonit^ 
5 0.194 g of £t3N and 0.202 g of methacryloyl chloride in the same manner as Exanq)Ie 
380. There was <rf)tained 0.317 g of N44-(3-hromophenylamino)-3-cyanoquinolin-6- 
yl]-2-inethylaciylainide as a yellow solid: mass spectrum (electrospray, nVe): M+H 
406.8, 408.8. 

10 Example 384 

4-f3-HuoiophenylaininoV^nitroquinoline-3-carbonitrile 

Prepared finom 5.00 g of 4-chIoro-6-nitroquinoline-3-carbonitriie and 2.86 g of 3- 
fluoroaniline in the same manner as Example 377. The crude product was dissolved in 
15 a large volume of EtOAc, treated with Darco and filtered through Celite. Solvent 
removal and drying in vacuo (50°Q gave 5.77 g of 4-(3-fluorophenylamino)-6- 
nitroquinoline-3-carbonitrile as a yellow-orange solid: mass spectrum (electrospray, 
rn/e): M+H 309.2. 

20 Example 385 

6-Amino-4-(3-fluorophenylamino)quinoline-3-carbonitrile 

Prepared from 5.04 g of 4-(3-fluorophenylamino)-6-nitroquinoline-6-carbcmitrile and 
18.5 g of Sna2.2H20 in the same manner as Example 378. Rltration through silica 
25 was mmecessary. There was obtained 4.30 g of 6-amino-4-(3-fluorophenylamino)- 
quinoline-3-carbonitrile as yellow-brown crystals: mass spectrum (electrospray, m/c): 
M+H 279.1. 

Example 386 

30 4-f3-DimethvlaminophenvlaminoV6'nitroquinoline-3-carbonitrile 

Prepared from 5.00 g of 4-chloro-6-nittoquinoline-3-carbonitrile, 5.38 g of 3-dimethyl- 
aminoaniline dihydrochloride and 5.17 g of triethylamine in the same manner as 
Example 377. The crude product was taken up in EtOAc, treated with Darco, filtraed 
35 through Celite, evaporated and dried in vacuo (50^C). The yield of 4-(3-dimethyl- 
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aminophmyIamino)-6-nitnxiuinoline-3K:arboni^ was 5.62 g as brick red crystals: 
mass spectnun (electiospray, m/c): M+H 334^. 

Example 387 

5 4-f4-E)imethylaminophenvlaminoV6-nitrDqiunoline-3-c^^ 

Prepared from 5.00 g of 4K:hlon>-6-mtioquinolineT3-carb(raitrile, 5.38 g of 4-dimethyl- 
aminaaniline dihydiochloride and 5.17 g of triediylamine in the same manner as 
Example 386. The yield of 4-(4-diniethylanunophenylamino)-6-nitrcx}uinoline-3- 
10 carbonitrile was 5.58 g as brick red crystals: mass spectrum (electrospray, m/e): M+H 
334.2. 

Example 388 

6-Antiino-4-f3-dirnethylaminophenylamino)quinoline-3-carbonitrile 

15 

A mixture of 5.00 g (15.0 mnK>l) of 4-(3-dimethylaminophenylamino)-6-nitro- 
quinoline-3-carbonitrile, 1.20 g (37.5 mmol) of anhyd hydrazine and 0,5 g of 10% 
FWC in 250 mL of EtOH was rcfiuxed under N2 for 1.3 hr. The reaction was filtered 
through Celite, the Celite was washed with EtOH and the filtrate and washes were 
20 combined. Solvent evaporaticMi and drying in vacuo (50^C) gave 6-amino-4-(3- 
dimethylanMnophenylamino)quinoline-3-carbonitrile as a red brown solid: mass 
spectrum (electrospray, m/e): 303.9. 

Example 389 

25 6-AnMno^(4-<Hmethylaminophenylamino)quinoline-3-carbonitrile 

Prepared from 4-(4-dimethylaniinophenylaniino)-6-nitn)quinoline-3-caibonitrile (5.00 
g), 1.20 g of anhyd hydrazine and 0.500 g of 10% Pd/C in the same manner as 
Example 388 155179. After washing first with MeOH (discarded), the product was 
30 eluted with DMF. The latter solvent was collected separately, evaporated and the 
residue was dried in vacuo (50**Q. The yield of 6-amino-4-(4-dimethylaminophenyl- 
amino)quinoline-3-carbonitrile was 4.00 g as a yellow solid: mass spectrum 
(electrospray, nVe): M+H 303.9. 
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Example 390 

But-2-ynoic Acid r4-('3-HuoTDphenylanrinoV3-cvanoquinolin-6-vl1ainide 

Prepared from 0.756 g of but-2-ynoic acid, 1.23 g of isobutyl chlorofoniiate, 0.908 g 
5 of N-mediylmorpholine and 1.00 g of 6-amino4-(3-fluaiophenylamino)quinoIine-3- 
cartx}nitrile in the same manner as Exanq)le 382. The yield of but-2-ynoic add [4-(3- 
fluorophenylaniino>-3-cyanoquinolin-6-yl]aniide was 1.07 g as a yellow solid: mass 
spectrum (electrospray, nx/e): 345.1. 

10 Example 391 

N-f3-Cyano-4-f3-dimethvlaminophenylamino)quinolin-6-ynacrvlamidc 

Prepared from 1.00 g of 6-amino-4-(3-dimethylaniinophenylamino)quinoline-3- 
carbonitrile, 0.400 g of triethylamine and 0.360 g of acryloyl chloride in the same 
15 manner as Example 88. The yield of N-[3-cyano-4-(3-dimethylaminophenylamino)- 
quinolin-6-yl]acrylamide was 0.880 g as an orange solid: mass spectrum (electrospray, 
m/c): 358.1. 

Example 392 

20 N-r3-Cvano-4-(4-dimethvlaminophenvlamino)quinolin-6-yl1acrylamidc 

Prepared from 1.00 g of 6-aniino-4-(4-<iimethylaminophenylaniino)quinoline-3- 
carbonitrUe, 0.400 g of triethylamine and 0.360 g of acryloyl chloride in the same 
manner as Example 380, The yield of N-[3-cyano-4-(4-dimethylaminophenylamino)- 
25 quinolin-6-yl]acrylamide was 0.990 g of brown-orange solid: mass spectrum 
(electrospray, na/e): 358.2. 

Example 393 

But-2-ynoic Acid r3-Cvano-4-(3-dimethylaminophenylaniino^uinolin-6-vl1aniide 

30 

Prepared from 0.694 g of but-2-ynoic acid, 1.13 g of isobutyl chloroformate, 0.833 g 
of N-methylmoipholine and 1.00 g of 6-amino-4-(3-dimethylaminophenylamino)- 
quinoline-3-carbonitrile in the same manner as Example 382. The yield of but-2-ynoic 
acid t3-cyano-4-(3-dimethyIanainophOTylamino)quinolin-6-yl]aiiiide was 0.967 g as an 
35 orange solid: mass spectmm (electrospray, m/e): M+H 370.2. 
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But-2-vnoic Acid f3-Cvan(>-4-f4<Hmethvlaiiunophenvlainino)QuinoUn-6-vI1a^ 

Prepared finom 0,694 g of but-2-ynoic acid» 1,13 g of isobutyl chloioformate, 0.833 g 
5 of N-methylmorpholine and 1.00 g of 4-(4-din^thylanun(^henylanrino)quinoline-3- 
caibcmitrile in the same manna- as Example 382. The yield of but-2-ynoic add [3- 
cyano-4-(4-dimethylaniinc^henylamino)qiiinolin-6-yI]amide was 1.13 g as a brick red 
solid: mass spectrum (electrospray, nVe): M+H 370.2. 

10 Example 395 

4-(3-Bromophenylamino)-6-dimethylaminoquinoline-3-caTbonitrile Hydrochloride 

Prepared finom 0.400 g of 4-chloro-6-dinaethylaminoqiiinoline-3-carbcHiitrile and 3- 
hnxnoaniline in the same manner as Example 377. The crude product was boiled twice 
15 with EtOAc and dried in vacuo (50^C). The yield of 4-(3-bromophenylamino>6- 
dimethylaminoquinoIine-3-carbonitrile hydrochloride was 0.621 g as a brown powden 
mass spectrum (electrospray, m/e) M+H 366, 368.9. 

Example 396 

20 6-Diinethylarmno-4-G-methoxvphenylaTninokiuinoline-3-carbonitrile Hydrochloride 

Prepared from 0.400 g of 4-chlaro-6-diinethylaminoquinoline-3-carbonitrile and 0.256 
g of 3-methoxyaniline in the same manner as Example 395. The yield of 6-dimethyl- 
arxuno-4-(3-methoxyphenylarnino)quinoline-3-carbonitrile was 0.532 g of brown 
25 powden mass spectrum (electrospray, rn/e): M+H 318.9. 

Example 397 

2-BronK>N-r4-(3-bromophenvlaniinoV3-cvanoquinolin-6-vllacetamide 

30 Prepared from 1.50 g of 6-aniino-4-(3-bromophenylairrino)quinoline-3-carbonitrile, 
0.538 g of triethylamine and 1,08 g of bromoacetyl bromide in the same manner as 
Example 380, The yield of 2-bromo-N-[4-(3-bromophenylamino)-3-cyanoquinolin-6- 
yljacetamide was 1.55 g as a yellow-brown solid: mass spectrum (electrospray, m/e): 
M+H 458.9, 460,9, 

35 
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Example 398 

6-Iodc>-4-f3-methoxvphenylanrinoVjuinoline-3"Carix>nit^ 

Prepared firom 1.00 g of 4-cMoro-6-iodoquinoline-3-caib(mitrile and 0.469 g of 3- 
5 medioxyaniline in the same manner as Exanq)le 377. The crude product was filtered 
througli alica gd witfi 20% EtOAc in CHiQi* ev^xjrated and dried in vacuo (50°c). 
The yield of 6-iodo-4-(3-methoxyphenylanrino)quinoline-3-carbonitrile was 1.09 g as 
yellow crystals: mass spectrum (electrospray, m/e): M+H 401.9. 
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We claim: 

1 . A compound of the formula 




(CH2)n-X 



C=N 



wherdn: 

X is cycloalkyl of 3 to 7 cartxjn atoms, which may be optionally substituted with one 
or more alkyl of 1 to 6 carbon atom groups; or is a pyridinyl, pyrimidinyl, or 

10 phenyl ring; wherein die pyridinyl, pyrimidinyl, or phenyl ring may be 

optionally mono- di-, or tri-substituted with a substituent selected ftom die 
group consisting of halogen, alkyl of 1-6 carbon atoms, alkenyl of 2-6 carbon 
atoms, alkynyl of 2-6 carbon atoms, azido, hydroxyalkyl of 1-6 carbon atoms, 
halomethyl, alkoxymethyl of 2-7 carbon atoms, alkanoyloxymethyl of 2-7 

15 carbon atoms, alkoxy of 1-6 carbon atoms, alkylthio of 1-6 carbon atoms, 

hydroxy, trifluoromethyl, cyano, nitro, carboxy, carboalkoxy of 2-7 carbon 
atoms, carboalkyl of 2-7 carbon atoms, phenoxy, phenyl, thiophenoxy, 
benzoyl, benzyl, amino, alkylamino of 1-6 carbon atoms, dialkylamino of 2 to 
12 carbon atoms, phenylamino, benzylamino, alkanoylamino of 1-6 carbon 

20 atoms, alkenoylanrino of 3-8 carbon atoms, alkynoylamino of 3-8 carbon 

atoms, and benzoylamino; 
n is 0-1; 

Y is -NH-, -0-, -S-, or -NR- ; 
R is alkyl of 1-6 carbon atoms; 
25 Ri, R2, R3, and R4 are each, independendy, hydrogen, halogen, alkyl of 1-6 carbon 
atoms, alkenyl of 2-6 carbon atoms, alkynyl of 2-6 carbon atoms, alkenyloxy 
of 2-6 carbon atoms, alkynyloxy of 2-6 carbon atoms, hydroxymethyl, 
halomethyl, alkanoyloxy of 1-6 carbon atoms, alkmoyloxy of 3-8 carbon 
atoms, alkynoyloxy of 3-8 carbon atoms, alkanoyloxymethyl of 2-7 carbon 
30 atoms, alkenoyloxymediyl of 4-9 carbon atoms, alkynoyloxymethyl of 4-9 

carbon atoms, alkoxymetiiyl of 2-7 carbon atoms, alkoxy of 1-6 carbon atoms. 
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alkylthio of 1-6 carbon atoms, alkylsulphinyl of 1-6 carbon atoms, 
alkylsulphonyl of 1-6 caib(Hi atonois, alkylsulfonamido of 1-6 carbcm atoms, 
alkenylsulfonamido of 2-6 caibon atoms, alkynylsulfonamido of 2-6 carbon 
atoms, hydroxy, trifluoiomethyl, cyano, nitro, carboxy, carboalkoxy of 2-7 
carbon atoms, carboalkyl of 2-7 carbon atoms, phenoxy, phenyl, thiophenoxy, 
benzyl, amino, hydroxy amino, alkoxyamino of 1-4 carbon atoms, alkylamino 
of 1-6 carbon atoms, dialkylamino of 2 to 12 carbon atoms, aminoalkyl of 1-4 
carbon atoms, N-alkylaminoalkyl of 2-7 carbon atoms, N J^-dialkylaminoalkyl 
of 3-14 caibon atoms, phenylamino, benzylamino. 



R5-CONH(CH2)p- Rsn^.S— (C(R6)2)„— C0NH(CH2)p- 



Re pONH(CH2)p- 
R a =: CONH(CH2)p- ^ ^ 



Rs ,R8 Re PONH(CH2)p- 

^>==<,CONH(CH2)p- ^>=={Pb 

Rg Re Rs Re 



Z-(C(R6)2)qY- 



Ra CONH(CH2)p- Re 
R^JW R7y^ONH(CH2)p- ^^jr CONH(CH2)p- 

) — ( Rfl . Re Re ' ^ 

Re Re 



Rfi 
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y-NH(CH2)p- }-NH(CH2)p. ^mCHzh 



O • O 



O ' O ' ° 

R5 is alkyi of 1-6 carbon atoms, alkyl optionally substituted with one or more halogen 
atoms, phenyl, or phoiyl optionally substituted with one or more halogen, 
5 alkoxy of 1-6 carbon atoms, trifluoromethyl, amino, nitro, cyano, or alkyl of 1- 

6 carbon atoms groups; 
is hydrogen, alkyl of 1-6 carbon atoms, or alkenyl of 2-6 carbon atoms; 
R7 is chloro or bromo 

Rg is hydrogen, alkyl of 1-6 carbon atoms, aminoalkyl of 1-6 cabon atoms, N- 
10 alkylaminoalkyl of 2-9 carbon atoms, N,N-dialkylaminoalkyl of 3-12 carbon 

atoms, N-cycIoalkylaminoalkyl of 4-12 carbon atoms, N-cycloalkyl-N- 
alkylaminoalkyl of 5-18 carbon atoms, NJ4-dicycloalkylaminoalkyl of 7-18 
carbon atoms, naorpholino-N-alkyl wherein the alkyl group is 1-6 carbon 
atoms, piperidino-N-alkyl wherein the alkyl group is 1-6 carbon atoms, N- 
15 alkyl-piperidino-N-alkyl wherein either alkyl group is 1-6 carbon atoms, 

azacycloalkyl-N-alkyl of 3-11 carbon atoms, hydroxyalkyl of 1-6 carbon 
atoms, alkoxyalkyl of 2-8 carbon atoms, carboxy, carboalkoxy of 1-6 carbon 
atoms, phenyl, carboalkyi of 2-7 carbon atoms, chloro, fluoro, or bromo; 
Z is amino, hydroxy, alkoxy of 1-6 caibon atoms, alkylaniino whwein the alkyl moiety 
20 is of 1-6 carbon atoms, dialkylamino wherein each of the alkyl moieties is of 

1-6 carbon atoms, morpholino, piperazino, N-alkylpiperazino wherein the alkyl 
moiety is of 1-6 carbon atoms, or pyrrolidine; 
m= l"4,q= 1-3, andp=0-3; 

any of the substituents Ri, R2, R3, or R4 that are located on contiguous carbon atoms 
25 can together be the divalent radical -OC(R8)2-0-; 

or a phaimaceutically accq)table salt thereof with the proviso that when Y is -NH- , Ri, 
R2, R3, and R4 are hydrogen, and n is 0, X is not 2-methyIphenyl. 



2. The compound according to claim 1 wherein Y is -NH- and n = 0 or a 
30 pharmaceutically acceptable salt thereof. 
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3. The compound according to claim 2 wherein X is optionally substituted phenyl 
or a pharmaceutically accq)table salt thereof. 

S 4. The compound according to claim 3 wh^ein and R4 are hydrogen or a 
pharmaceutically acceptable salt tiiereof. 

5. The compound according to claim 1 which is 4-[(3*bromophenyl)amino]-6,7- 
diethoxy-3-quinolinecarbonitrile or a pharmaceutically acceptable salt thereof. 

10 

6. The conqx}und according to claim 1 which is 4^imethylamino-but-2-raoic add 
[4-(3-chloix>-4-fluoro-phenylandno)-3-cyano-7-inethoxy-quinolin-6-yl]-ainide or a 
pharmaceutically acceptable salt thereof. 

15 7. The compound according to claim 1 which is 4-diethylamino-but-2-enoic acid 
[4-(3K:hlorx>-4-fluoro-phenylainino)-3-cyano-7-riiethoxy-quinolin-6-yl]-aniide or a 
pharmaceutically acceptable salt thereof. 

8. The compound according to claim 1 which is 4-dimethylamino-but-2-enoic arid 
20 [4-(3-hromo-4-fluon>phenylamino)-3-cyano-7-methoxy-quinolin-6-yl]-anude or a 

pharmaceuticaUy acceptable salt thereof. 

9. The compound according to claim 1 which is 4-dimetiiylamino-but-2-enoic arid 
[4-(3-bromo-phenylariiino)-3-cyano-7-ethoxy-quinolin-6-yl]-ariude or a 

25 pharmaceutically acceptable salt thereof. 

10. The compound according to claim 1 which is 4-diethylamino-but-2-enoic arid 
[4-(3-brorxK>-phenylaniino)-3-cyano-7-cthoxy-quinolin-6-yl]-amide or a 
pharmaceutically acceptable salt thereof. 

30 

1 1 . The compound according to claim 1 which is 4-morpholin-4-yl-but-2-enoic acid 
[4-(3K:MoTo-4-fluoTO-phenylarnino)-3-cyano-7-methoxyKimnolin-6-yl]-arTiide or a 
pharmaceutically acceptable salt thereof. 

35 12. The compound according to claim 1 which is 4-dimethylamino-but-2-enoic arid 
[4-(3-hrDmo-phenylamino)-3-cyan(>-7-methoxy-quinolin-6-yl]-amide or a 
pharmaceutically acceptable salt thereof. 
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13. The compound according to claim 1 which is N-[4-[(3-hromophenyl)amino]-3- 
cyano-6-quinolinyl]-4-methoxy-2-butynamide or a phannaceudcally acceptable salt 
thereof. 

14. The compound according to claim 1 which is N-{4-[(3-chloro-4-fluorophenyl)- 
amino]-3K7ano-6-quinoUnyl}-4-diniethylaniino-2-butenan3ide or a pharmaceudcally 
acceptable salt theneof . 



10 IS. A conq>ound according to claim 1 which is 

a) 4-[(3-bronM>phOTyl)aniino]-7-inedioxy-3Kiuinolinecaibonitrile; 

b) 4-[(3-bromophenyl)amino]-7-niethoxy-6-nitn)-3-quinolinecarbonitrile; 

c) 6-ainino-4-[(3-bromophenyl)amino]-7-tnethoxy-3-quinolinecarbonitrile; 

d) N-[4-[(3-bromophCTyl)amino]-3-<:yano-7-methoxy-6-quinolinyl]-2- 
15 butynamide; 

e) N-[4-[(3-bromophenyl)amino]-3-cyano-7-raethoxy-6-quinolinyl]-2- 
piopenamide; 

f) 4-[(3-bromophenyl)amino]-6-nitro-3-quinolinecarbomtrile; 

g) 6-amino-4-[(3-bTomophenyI)anuno]-3-quinolinecarbonitriIe; 

20 h) N-[4-[(3-bTomophenyl)aniino]-3-cyano-6-quinolinyl]-2-butynaniide; 

i) N-[4-[(3-bromophenyl)amino]-3-cyano-6-qiiinolinyl] acetamide; 

j) N-[4-[(3-bromophenyl)aniino]-3-cyano-6-quinolinyl] butanamide; 

k) N-[4-[(3-bromophenyl)amino]-3-cyano-6-quinoIinyl]-2-propenamide; 

1) N-[4-[(3-hiDmophenyl)amino]-3-cyano-6-quinolinyl]-2- 

25 chloroacetamide; 

m) 4-[(3,4-dihromophenyl)amino]-6-nilro-3-quinolinecarbonitrile; 

, n) 6-amino-4-[(3,4-dibroniophenyl)amino]-3-quinolinecarbonitrile; 

o) N-[4-[(3,4-dibromophenyl)amino]-3-cyano-6-quinolinyl]-2- 
butynamide; 

30 p) 6-nitio-4-[(3-trifluoromethylphenyl)aniino]-3-qirinolinecarbonitrile; 

q) 6-amino-4-[(3-trifluorornethylphenyl)amino]-3Hiuinolinecarbonitrile; 

r) N-[4-[(3-trifluoix)methylphenyl)amino]-3-cyano-6-quinolinyl]-2- 
butynamide; 

s) 4-[(3-bromophenyl)amino]-6,7-dimethoxy-3-quinolinecarbonitrile; 

35 t) 4-[(3-fluon)phenyl)amino]-6,7-dimethoxy-3-quinolinecarbonitrile; 

u) 4-(cyclohexyamino)-6,7-diinethoxy-3-quinolinecarbonitrile; 
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v) 4-[(3-bromophrayl)aiirino]-6J-dihydroxy-3-quinolinecarboni^ 
w) 8-[(3-bronK>phenyl)ainino]-[ 13]-<iioxolo[4,5-g]quiiioline-7- 
caiix>nitril^ 

x) 4-[(3K:hlort^henyI)amiiK)]-6,7-dimethoxy-3-qu^ 
5 y) 4-[(3-tiifluoTDiTOthylphenyl)arnino]-6jKtiii^thoxy-3- 

quinolinecaibonitrile; 
z) 4-[(3,4-dimethoxyphMyl)amino]-6jKlimethoxy-3- 

quinolinecait)onitrile; 
aa) 4-[(metiiylphenyl)amiiK)l-6J-dimethoxy-3-quiiK)Un 
10 bb) 4-[(3-cyanophenyl)amino]-6J-dimethoxy-3KiiiinoIinecarbonitr^ 

cc) 4-[(4-fluorophenyl)airdno]-6J-diinethoxy-3-quinolinecarbom 
dd) 4-[(3-(hydmxymethyI)phenyl)aimno]-6,7-<iimethoxy-3- 

quinolinecaibonitrile; 
ee) 4-(3-bronK>phenoxy)-6J-diniethoxy-3-quinoUnecarbonitrile; 
15 ff) 4-[(4-broinophenyl)sulfanyl]-6jKiimethoxy-3Kimnolinecarbom 

gg) N-[4-[(3-bromophenyl)amino]-3-cyano-6-qiiinolinyl]-3(E)-cMorc^ 
piopenamide; 

hh) N-[4-[(3-bromophenyl)amino]-3-cyano-6-quinolinyl]-3(Z)-chlorc)-2- 
propenamide; 

20 ii) N-[4-[(3-brornophenyl)ainino]-3-cyancH6Kiuinolinyl]-2-methyl-2- 

propmaimde; 

jj) N-[4-[(3,4-dihroiiX)phcnyl)amino]-3K:yano-6Kiuinolinyl]-2- 
propraainide; 

kk) N-[4-[(5-brDmo-3-pyridinyl)aniino]-6,7-dimethoxy-3- 
25 quinolinecaibonitrile; 

11) 4-[(3-biomophenyl)anuno]-6,7-bis(methoxymetiioxy)-3- 

qidnolinecaibonitrile; 
mm) N-[4-[(3-bromophenyl)amino]-3-cyano6-quinolinyl]-4-hydn)xy-2- 

butynamide; 

30 on) N-[4-[(3-bromophenyl)amino]-3-cyano-6-quinolinyll-4-morpholino-2- 

butynamide; 

oo) N-[4-((3-bromophenyl)amino]-3-cyano-6-quinolinyI]-4-dimethylamino- 
2-butynamide; 

pp) N-[4-[(3-biDmophOTyl)amino]-3-cyano-6-quinolinyl]-4-methoxy-2- 
35 butynamide; 

qq) 4-(3-hromophenylmethylamino>6J-diethoxy-3K}uinoUnecartx>nM 
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it) 4-(3-phMylmethylainino)-6jHiiethoxy-3-quinolinecarto 
ss) 4-(3,4-<limethoxyphenylmethylaimno)-6jKiiethoxy-3- 

quinolinecaifoonitrile; 
tt) 4-(3,4-dichlorophenylmethylaimno)-6,7-diethoxy-3- 
5 quinolinecaitxniitrile; 

uu) 4-inethoxy-but-2-enoic acid [4-(3-brxHno-phenylainino)-3-cyanc)- 

quinolin-6-yl]*axnide; 
w) 4-(4-chlon>-2-fluoro-phmylainino)-7-(3K:hl<HO-pn>poxy)-6-m 
quinoline-3-caiix>mtiile; 
10 ww) 4-(4-chloro-2-fluoio-phenylamino)-6-methoxy-7-(3-morpholin^ 

piopoxy)-<iuinoline-3-carbonitrile; 
xx) 7-(2-dimethyIamincvethoxy)-4-(3-hydroxy-4-methyl-phenylainino)-^ 

methoxyK]uinoline-3-carbonitrile; 
yy) 4-(3-hydroxy-4-methyl-phenylaimno)-6-methoxy-7-(2-morphoUn^ 
15 ethoxy)-quinolme-3-carbonitrile; or 

zz) 4-(4K:hloro-2-fluoro-5-hydroxy-phenylaniino)-7-(3-dimetfiylamino- 
propoxy)-6-methoxy-quinoline-3-carbonitrile; 
or a pharmaceutically accq)table salt thereof. 

20 16. A compound according to claim 1 which is 

a) 4-(4-chloro-2-fluoro-5-hydn>xy-pheny lamino)-6-mcthoxy-7- (3- 
morpholin-4-yl-pn)poxy)-quinoline-3-carbonitrile; 

b) 4-(4-chloro-2-fluoro-5-hydroxy-phenylamino)-7- (2-dimethylamino- 
ethoxy)-6-methoxy-quinoline-3-carbonitrile; 

25 c) 4-(4-chloro-2-fluon)-5-hydroxy-phenylamino)-6-methoxy-7-(2- 

morpholin-4-yl-ethoxy)-quinoline-3-carbonitrile; 

d) N-[3-cyano-4-(3-fluorophenylamino)quinolin-6-yllacrylamide; 

e) 6,7-dimethoxy-4-(3-nitrophenylamino)quinoline-3-carbonitiile; 

f) 4-(3-hromophenylamino)-6-ethoxy-7-methoxyqmnoline-3-carbonitrile; 
30 g) 6-ethoxy-4-(3-hydroxy-4-methyIphenylannino)-7-methoxyquinoline-3- 

caitonitrile; 

h) 4-dimethylamino-but-2-enoic acid [4-(3-bromo-phenyiamino)-3-cyano- 
quinolin-6-yl]-amide; 

i) 4-diethylamino-but-2-enoic acid [4-(3-bromo-phenylamino)-3-cyano- 
35 quinolin-6-yl]-amide; 

j) 4-methylamino-but-2-enoic acid [4-(3-hromo-phenylamino)-3-cyano- 
qiiinolin-6-yl]-amide; 
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k) 4-[(3-hronK)phOTyl)aniino]-8-methyl-6-nitio-3-quinolinecai^ 
1) 4-[(3-bionK)phOTyl)aniino]-8-dimcthylamincniiethy 

quinolinecait>onitiile; 
m) 6-ainino-4-[(3-biT)mophOTyl)aniino]-8-dimethylaniinom^ 
5 quinalinecaibonitrile; 

n) N-{4-[(3-bronK)phenyl)aiirino]-3-cyano-8-diniethyl 

quinoliny 1 } -2-butynainide; 
o) N- {4-[(3-bn>imphcnyl)ainino]-3K:yano-8-dimethylaminomefc^ 

quinolinyl) -2-piopenamide; 
10 p) N- {4-[(3-biT)nK>phenyl)aimno]-3K:yano-8-dimethylamm 

quinolinyl } acetamide; 
q) 4-[(3-cMOTO-4-fluorophenyI)anuno]-7-inethoxy-6- 

(moiphoUnopropoxy>3-quinolmecarbonitrile; 
r) 4-[(3-hromopheny l)amino] -7-methoxy-6-(marpholinopropoxy)-3- 
15 quinolinecarbonitrile; 

s) 4-[(4-chlOTO-2-fluorophenyl)atnino]-7-niethoxy-6- 

(niorpholinopropoxy)-3-quinolinecarbonitiile; 
t) 4-[(3-hydroxy-4-methylphenyl)amino]-7-niethoxy-6- 

(mcnpholinopropoxy)-3-quinolinecaTl)onitrile; 
20 u) N- { 3-cyano-4-[(3-iodophenyI)aniino]-6-quinolinyl} -2-propenaniide; 

v) 6-amino-4-[(3-iodophenyl)amino]-3-quinolinecarbonitrile; 
w) 4-[(3-iodophCTyl)anuno]-6-nitro-3-quinolinecarbonitrile; 
x) N-{3K:yano-4-[(3-methylphenyl)amino]-6-quinoUnyl}-2-butynairdde; 
y) 6-amino-4-[(3-methylphenyl)aniino]-3Kiuinoiinecarbonitiile; 
25 z) 6-mtro-4-[(3-naethylphenyl)amino]-3-quinoUnecart)onitrile^ 

aa) N-{4-[(3-chlorophenyl)anuno]-3-cyano-6-qmnolinyl)-2-pix)penainide; 
bb) 6-ainino-4-[(3-chIorophenyl)anrino]-3KiuinoUnecarbonitrile; 
cc) 4-[(3-chlofn>phenyl)aniino]-6-nitn>-3-quinoUnecarbonitrile; 
dd) N-{3-cyano-4-[(3-n3ethoxyphenyl)ainino]-6-quinolinyl}-2- 
30 prop^iamide; 

ee) N- { 3-cyano-4-[(3-methoxyphenyl)amino]-6-quinolinyl ) -2-butynamide; 
ff) N- { 3-cyan<>-4-[(3-methoxypheny l)amino]-6-quinolinyl } -4-piperidino- 

2-butynaimde; 

gg) 6-aniino-4-[(3-methoxyphenyl)amino]-3-qiiinoIinecarbonitrile; 
35 hh) 4-[(3-niethoxyphenyl)amino]-6-nitrcH3-quinolinecarbonitiile; 

ii) N- {4-[(3-chloro-4-fluoro-phenyl)amino]-3-cyano-6-quinolinyl ) -2- 
butynamide; 
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jj) N- { 4-[(3<Mon)-4-fluorophenyl)amino]-3-cyano-6-quinolinyl )-2- 
propenamide; 

kk) N-{4-[(3-chloro-4-fluorophenyl)ammo]-3-cyano-6-quinoIinyl}-^ 
diethyIamino-2-butenainide; 
5 U) N- { 4-[(3-chlorc>-4-fluorophenyl)anuno]-3-<:yan(>-6-quinoUnyl }-4- 

inoipholino-2-but^iannde; 
mm) N- { 4-[(3-cMoio-4-fluorophenyl)ainino] -3-cy ano-6-qiiinolinyl ) -2- 

morpholin-4-ylmethyl-2-propenamide; 
nn) 6-amino-4-[(3-chlcHt>-4-fluorophcnyl)amino]-3-quinolm 
10 oo) 4-[(3'^Mon>-4-fluorophenyl)araino]-6-nitix>-3-quinolinec^ 

pp) N- { 4- [(4-hromcq)heny l)amino]-3-cyano-6-quinolinyl ) -2-propenamidc; 
qq) 6-amino-4-[(4-hromophenyl)amino]-3-quinolinecait)oiiitrile; 
rr) [(4-hn>mophenyl)amino]-6-nitrD-3-quinolinecarbonitrf 
ss) N- ( 3-cyano-4-[(3,4-difluorophenyl)amino]-6-quinolinyl]-2- 
15 propenamide; 

tt) 6-aminc>-4-[(3,4-difluorophenyl)amino]-3-quinoUnecart)onitr^ 
uu) 4-[(3,4-difluoTophenyl)amino]-6-nitit>-3-quinolinecarboni^ 
w w) N- { 4- [(3-chloro-4-thiophenoxypheny l)amino] -3-cy ano-6-quinoliny 1 } - 
2-butynamide; 

20 xx) 6-amino-4-[(3-chloro-4-thiophenoxyphenyl)amino]-3- 

quinolinecaibonitrile; 
yy) 4-[(3-dilaro-4-thiophenoxyphenyl)amino]-6-nitn)-3- 

quinolinecaibonitiile; or 
zz) N- { 3-cyano-4-[(3-cyanopheny l)aminol-5-quinolinyl } -2-piDpenamidc; 
25 or a phamiaceudcally acceptable salt th^tof. 

17. A compound according to claim 1 which is 

a) N- { 3-cyano-4-[(3-cyanophenyl)amino]-6-quinolinyl ) -4-piperidino-2- 
butynamide; 

30 b) 6-aniino-4-[(3K:yanophenyl)amino]-3-quinolinecarbonitrile; 

c) 4-[(3-cyanophenyl)aniino]-6-iiitro-3-quinolinecarbonitrile; 

d) N- { 3-cyano-4-[(3-ethynyIphenyl)amino]-6-quinolinyl } -2-butynamide; 

e) N- { 3-cyano-4-[(3-ethynylphenyl)amino]-6-quinolinyl } -2-propenamide; 

f) N- { 3-cyano-4-[(3-ethynylphenyl)amino]-6-quinolinyl } -4-pipCTidino-2- 
35 butynamide; 

g) 6-anuno-4-[(3-ethynylphenyl)amino)-3-quinolinecarbonitrile; 



PCT/US98/06480 



-187- 

4-[(3-ethynylphenyl)aniino]-6-mtrcH3Kjuinobnecarbomt^ 

N- { 4-[(3-hronK)phenyl)amino]-3-cyan(>-6-quinolinyl } -4-piperidino-2- 

butynamide; 

N- {4-[(3-hrDmophenyl)ainino]-3-cyanc>-6-quinolinyl }-4- 
dipropyIamino-2-butynainide; 

N-{4-[(3-bn>mophaiyl)amino]-3-cyano-6-quinolinyl J -2-inorpholin-4- 
yImethyl-2-prapenamide; 

N- { 4-[(3-bromo-4-fluarophenyl)aniino]-3-cyano-6-quinolinyl ) -4- 
diinethylanun(>-2-butaiamide; 

N- {4-[(3-bromo-4-fluorophenyl)amino]-3-cyan<>-6-quinolinyl }-4- 
diethylainina-2-butenandde; 

N-{4-[(3-bn>mc>-4-fluorophenyl)amino]-3-cyano-6-quinolinyl}-4- 
morpholino-2-butenaniide; 

N-{4-[(3-brDinc>-4-fluoiT>phenyl)aniino]-3-cyano-7-methoxy-6- 
quinolinyl ) -4-morpholino-2-butenainide; 
4-[(3-hromophenyl)ainino]-7-ethoxy-6-methoxy-3- 
quinolinecaifoonitrile; 

7-ethoxy-4-[(3-hydiX)xy-4-methylphenyl)amino]-6-inelhoxy-3- 
qmnolinecaifoonitrile; 

N-[4-[(3-cMQix)-4-fluarophenyl)amino]-3-cyano-6-qirinoU 
dimethylamino-(z)-2-butenanude; 

N-[4-[(3-chlQro-4-fluorophenyl)aimno]-3-cyano-6-quinolinyI]-4- 
methoxy-(z)-2-butenainide; 

4-[[4-[(3-broirK)phenyl)aiTiino]-3-cyano-6-quinoUnyl]amino]-2- 
inediylOTe-4-oxo-butanoic add; 

N-[4-[(3-bromophenyl)amino]-3-cyano-6-quinoUnyl]-4-diethylamin^^ 
butynamide; 

N-[4-[(3-bromophenyl)amino]-3-cyan(>-6-quinolinyl]-4-(n- 
ethyIpiperazmo)-2-butynamide; 

N-[4-[(3-chloiX)-4-fluorophenyl)aiTiino]-3-cyan(>-6-qiunolm 
diethylamino-2-butynamide; 

N-[4-[(3-bromophenyl)ainino]-3-cyano-6-quinolinyI]- 4-(n- 
ineihylpiperazino)-2-butynaiTiide; 

N-[4-[(3-broTrK)phenyl)amino]-3-cyano-6-quinolinyl]- 4^(n-isopiopyl- 
n-methylamino)- 2-butynamide; 

N-[4-[(3-bromophenyl)amino]-3-cyano-6-quinolinyI]- 4- 
diisopropylainino-2-butynamide; 
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aa) N-[4-[(3-chloro-4-fluorophenyl)ainino]-3<yano-6-qiunoto 

dimethylamino-2-butynainide; 
bb) N-[4-K3-cMoro-4-fluorophenyI)amino]-3-cyano-6-quinolinyl]-4- 

methoxy-2-butynainide; 
5 cc) 4-[(3-bronM>-4-fluarophenyl)aiiiino]-6-nitro-3-quinolinec^^ 

dd) 6-amino-4-[(3-hromo-4-fluorophenyl)amino]- 3-quinolinecaibonitriIe; 
ee) N-[4-[(3-bromo-4-fluorophenyl)amino]-3-cyano-6Kjuinoli^^^ 

dimetfaylaniino-2-butynamide; 
ff) 4-diethylaimn(>-but-2-eiK>ic add [4-(3-broma-phenylaniino)-3-cyano-7- 
10 inethoxy-quinoIin-6-yl]-amide; 

gg) 4-morpholin-4-yl-but-2-enoic acid [4-(3-hromo-phenylainino)-3-cyano- 

7-nicthoxy-quinolin-6-yl]-amide; 
hh) 4-(3-cWoro-4-fluoro-phenylainino)-7-methoxy-6-nitn>-quino 

caibonitrile; 

15 ii) 6-aniin(>-4-(3-chloix>-4-fluorcHphenylaniino>7-methoxy-quin^ 

caibonitrile; 

jj) 4-(3-hromo-4-fluaro-phenyIainino)-7-methoxy-6-nitro-quinolin^ 
caibonitrile; 

kk) 6-aniino-4-(3-brDnx>-4-fluoro-phenylamino)-7-niethoxy-quinoline-3- 
20 caibonitrile; 

11) 4-diethylaniino-but-2-enoic acid [4-(3-bromo-4-fluoTO-phenylamino)-3- 

cyano-7-methoxy-quinolin-6-yl]-amide; 
mm) 4-(3-bronK>-phenyIamino)-7-ethoxy-6-nitm-quinoiine-3-carbonitri^ 
nn) 6-aniino-4-(3-hiX)nio-phenylamino)-7-ethoxy-quinoUne-3-carix)nitri^ 
25 do) 4-bromo-but-2-enoic acid [4-(3-bromo-phenylamino)3-cyano-7-ethoxy- 

quinolin-6-yl]-amide; 
pp) 4-niorphoIin-4-yl-but-2-enoic acid [4-(3-bromo-phenylaniino)-3-cyano- 

7- ethoxy-quinolin-6-yl]-amide; 

qq) 6-amino-4-(3-bronK)-phenylanuno)-8-methoxy-quinoline-3-carbonitrile; 
30 xr) 6-anuno-4-(3-bronK)-phenylaniino)-8-methoxy-qmnoUne-3-carbonitrile; 

ss) 4-bromo-but-2-enoic acid [4-(3-broino-phenylamino)-3-cyano-8- 

inethoxy-quinolin-6-yl]-amide; 
tt) 4-dimethylamino-but-2-enoic acid [4-(3-hromo-phenylamino)-3-cyano- 

8- methoxy-quinolin-6-yl]-aniide; 

35 uu) 4-diethylainino-but-2-enoic add [4-(3-bromo-phenylamino)-3-cyano-8- 

niedioxy-quinolin-6-yl]-ainide; 
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w) 4-morpholin-4-yl-but-2-enoic acid [4-(3-hrom<>-phCTylainino>3-cyano- 

8-methoxy-quinolin-6-yl]-amide; 
ww) 4Kiiniethylanaino-but-2-ynoic acid [4-(3-bromo-phenylamino>3-cyano- 

7-methoxy-quinol-6-yl]-amide; 
5 xx) 4-(4-chlorQ-2-fluoiX)-phenylamino)-6,7-dimethoxy-<}uinoline-3- 

caibonitrile; 

yy) 4-(3-hydn)xy-4-methyI-phenyIamino)-6J-diinethoxy-quiiK>line-3- 
carbonitrile; or 

73) 4-(3Kiimethylaimno-phenylamiiK))-6J,8-trimethoxy-qu^ 
10 carbonitrile; 

or a phannaceudcally accq)table salt thereof. 



18. A compound according to claim 1 which is 

a) 4-(3-hydroxy-4-methyl-phenylamino)-5,7,8-trimethoxy-quinoline-3- 
15 carbonitrile; 

b) 4-(4-chloro2-fluoro-phenylainino)-6,7,8-trimethoxy-quinoline-3- 
carbonitrile; 

c) 4-(4-chloro-2-fluon>-phenylamino)-5,8-dimethoxy-quinoline-3- 
carbonitrile; 

20 d) 4-(3-hydroxy-4-methyl-phenylainino)-5,8-dimethoxy-quinoIine-3- 

caitonitrile; 

e) 4-(3-bromo-phenylairiino)-5,8-dimethoxy-quinoline-3-carboriitrile; 

f) 4-(3-bromo-phenylanuno)-6,7,8-trimethoxy-quinoline-3-carbonitiile; 

g) 4-(3-dimethylamino-phenylamino)-5,8-dimethoxy-quinoline-3- 
25 carbonitrile; 

h) 4-(4-chloro-2-fluoro-5-hydroxy-phenylamino)-5,8-dimethoxy- 
quinoline-3-carbonitrile; 

i) 4-(4-chloro-2-fluoro-5-hydroxy-phenylaniino)-6,7,8-trimethoxy- 
quinoline-3-carbonitrile; 

30 j) 4-(3-hydroxy-2-metfiyl-phenylamino)-6,7-dimethoxy-quinoline-3- 

carbonitrile; 

k) 4-(2-hydroxy-6-methyl-phenylamino)-6,7-dimethoxy-quinoline-3- 
carbonitrile; 

1) 4-(3-hromo-4-methyl-phenylaniino)-6,7-dimethoxy-quinoiine-3- 
35 carbonitrile; 

ni) 4-(3-chloro-4-hydroxy-phenylamino)-6,7-dimethoxy-quinoline-3- 
carbonitrile; 
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n) 6J-din»thoxy-4-(2-rnethylsulfanyI-phenylamino)-quinoline-3- 
caibonitrile; 

o) 1 ,4-dihydroquirtoline-6 J-diethoxy-4-oxo-3-carbonitiile; 
p) 4-[3-<:Moro-4-(phenyItMo)phenylamino]-6J-diethoxy-3-quinoline- 
S caibonitrile; 

q) 4-[3-cMoro-4-(phenyIthio)phenylainino]-6J-dimetho 
caibonitrile; 

r) 4-(3K;hloro-4-fluorophenylaniino)-6J-diethoxy-3-quinolm 

s) 4-(3-acetylphenylainino)-6jHfiethoxy-3-quinolinecarto 
10 t) 4-(n-inethyIphenylamino)-6J-diethoxy-3-quinolinecaibo^ 

u) 4-(phenylamino>-6J-diethoxy-3-qmnoUnecartx)nitrile; 

v) 4-(4-fluorophenylamino)-6J-diethoxy-3-quinoUnecarbomtrile; 

w) 4-(4-fluoix>-2-methylphenylanrino)-6,7-diethoxy-3- 
quinolinecaibonitrile; 
15 x) 4-(3-chlorophenylamino)-6,7-diethoxy-3-qidnolinecarboratril^ 

y) 4-(3-fluorophenylamino)-6J-diethoxy-3-qmnolinecarboiiitrile; 

z) 4-(3-aminophenylamino)-6J-dimethoxy-3-quinolinecarbonitriIe; 

aa) 4-(3-acetamidophenylainino)-6J-dimcthoxy-3-qiiinolinec^to 

bb) 4-[3-(2-butynoylanrino)phenylamino)]-6,7-dimethoxy-3-quinoline- 
20 caibonitrile; 

cc) 4-[3-(hydroxymethyl)phenylainino]-6,7-diinethoxy-3-quinoline- 
caibonitiile; 

dd) 4-[3-(chloiX)methyl)phenylaimno]-6,7-dimethoxy-3-quinoline- 
caibonitrile; 

25 ee) 4-[3-(acetylthioinethyl)phenylaiTiino]-6,7-dimethoxy-3-quinoline- 

caibonitrile; 

ff) 4-[3-(thionaethyl)phenylanuno]-6J-dimethoxy-3-quinolinecaibonitriIe; 
gg) 4-[(3-bTOinophenyl)aiiiino]-8-methoxy -3-quinolinecaibomtrile; 
hh) 4-(4-chloit^2-fluoro-phenylanuno)-8-methoxy-qdnoUne-3-carboniri^ 
30 ii) 4-(3-hydioxy-4-methyl-phenylamino)-8-inethoxy-quinoline-3- 

caibonitiile; 

jj) 4-(3-diniethylamino-phenyIan]ino)-8-methoxy-qmnoline-3-carbonitrile; 
kk) 4-(4-bromo-3-hydiDxy-phenylaimno)-8-methoxy-quinoline-3- 
caibonittile; 

35 11) 4-(3-hydioxy-4-methoxy-phenylaimno)-8-methoxy-quinoline-3- 

caibonitrile; 
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mm) 8-niethoxy-4-(2,4,6-trifluoix)-phraylainino)-quinoline-3-car^ 
nn) 4-(3-hydroxy-4-methyl-phenylaiiuno)-7-methoxy-quinoline-3- 
caitx>nitrile; 

oo) 4-(4-chloTO-2-fluoro-5-hydroxy-phenylamino>7-methoxy-quinolm 
S caitx>nitiile; 

pp) 4-(4-chloio-2-fluoro-phenylamino)-6-methoxy-quinoliM 
qq) 4-(3-hydioxy-4-methyl-phenylamino)-6-methoxy-quinoline-3- 
caitxjnitiile; 

rr) 4-(4-chl<MX>-2-fluoix>-5-hydroxy-phenylamino)-6-methoxy-quin^ 
10 caibonitrile; 

ss) 4-(3^-dichlorc>-4-hydroxy-phenylamino)-6J-dimethoxy-qum 
cart)onitriIe ; 

tt) 4-(2-hydn)xy-4-methyl-phenylamino)-6,7-diinethoxy-quinoline-3- 
caibonitrile; 

15 uu) 4-(4-hydn)xy-3^-dimethyl-phenylaniino)-6J-dimethoxyKiui^ 

caibinidle; 

w) 4-(5-chloro-2-hydioxy-phenylaiTuno)-6J-diinethoxy-quinoline-3- 
caitx)mtrile; 

ww) 4-(3^-dihromc>-4-hydroxy-phenylamino)-6jKiimethoxyKiuinolin 
20 caitx)nitrile; 

xx) 4-(4-hydn)xy-2-metiiyl-phenylamino)-6,7-diniethoxy-quinoline-3- 
ca]ix>nitnle; 

yy) 6J-dimcthoxy-4-(pyridin-3-ylainino)Hiuinoline-3-carto or 
2z) 6J-diinethoxy-4-(3-methylsulfanyl-phenylainino)-quinoline-3- 
25 caitx)nitiile; 

or a pharmaceudcally acceptable salt ±ereof. 

19. A compound according to claim 1 which is 

a) 4-(2-hydroxy-5-methyI-phenylaniino)-6J-dimethoxy-qmnoline-3- 
30 carbonitrile ; 

b) 4-(2-chloro-4-hydroxy-phenylamino)-6,7-dimethoxy-quinoline-3- 
caibonitrile; 

c) 6,7-dimethoxy-4-(4-methylsulfanyI-phenylamino)-quinoline-3- 
caibonitnle; 

35 d) 4-[4-(2-hydroxy-ethyl)-phenylamino]-6,7-dimethoxy-quinoline-3- 

caibonitrile; 
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e) 4-(2,4KlihydrDxy-phenyIamino)-6J-<limethoxy-quino 
caibonitrile; 

f) 4-[2-(2-hydiDxy-ethyl)-phenylamino]-6J-dimethoxy-quinol^^ 
caibonitrile; 

5 g) 4-(3-hroiiK>phenylamino>6J-dihydroxy-3-qmnolinecarto ; 

h) 4-(3-hronK>phMylamino)-6 jKii-n-pn)poxy-3^uinolineca^ ; 

i) 4^[(3-bromophenyl)-n-acetylamiiK)]-6J-dihydiDxy-3-quin 
caitx)nitrile^ 

j) 4^3-hronK)phenylainino)-6 J-di-n-butoxy-3-quinolinec^^ ; 
10 k) 4-(4-chlcnt)-2-fluorophenylamino)-7-methoxy-3-quinolin ; 

1) 4-(4-cWoTO-2-fluorophenylamino)-7-hydroxy-3Hiuinolinecai^ 
m) 4-[(4^hloiT)-2-fluarophCTylamino)-n-acetylamino]-7-hy^ 

quinoIinecartxHiitrile; 
n) 4-(4K:Moio-2-fluor(^henylanuno)-7-ethoxy-3-quinolinecarb^ 
15 o) 4-[(3-bronK)phenyl)amino]-6J-bis(2-methoxyethoxy)-3-quinoline- 

caibonitrile; 

p) 4-(2-aminphenyimethylainino)-6 jKliethoxy-3-quinolinecarbonitra ; 
q) 4-(3,4-difluorophenylinethylamino)-6,7-diethoxy-3-quinoline- 
carbonitrile ; 

20 r) 4-methoxy-but-2-enoic acid [4-(3-bronio-phenylamino)-quinazolin-6- 

ylj-amide; 

s) 7-benzyloxy-4-(4-chlon>-2-fluoro-phenylanMiK>)-6-methoxyK}uinoline- 
3-carbonitrile; 

t) 4-(4-chlorcH2-fluoio-5-hydiDxy-phenylamino)-7-methoxy-6-(3- 
25 moiphoUn-4-yl)-piupoxylHjuinoiine-3-carbonitrile; 

u) N-[4-(3-bromo-phenylaniino)-3-cyano-quinolin-6-yl]-3-chlon)-(e) 
acrylamide; 

v) N-[4-(3-bronK)-phenylamino)-3-cyano-quinolin-6-yl]- 3-chloro-(z)- 
acrylamide; 

30 w) N-[4-[(3-bromophenyl)armno]-3<yano-6-quinolinyl]-4-morpholino-2- 

butynamide; 

x) N-[4-[(3-bioiTK)phenyl)aiTiino]-3-cyano-6-quinoUnyl]-4-dimethylaiiM 
2-butynamide; 

y) N-[4-[(3-biDmophenyl)aimno]-3-cyano-6-quinolinyl]-4-i- 
35 butyldiinethylsiloxy-2-butynamide; 

z) N-[4-[(3-biDnK)phenyl)amino]-3-cyano-6-quinolinyl]-4-hydiDxy-2- 
butynamide; 
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aa) 4-(3-hydroxymethyl-2-methylphenylairano>6J-dimethoxyqum^ 
caibonitrile; 

bb) 4-(2-amino-4^-dimethylphenylamino)-6,7-diinethoxy 
cc) 4-(4-ethylphenyIainino)-6J-dimethoxyquinoline-3-carbo 
5 dd) 4-(4-chlon>-2-methylphenylanrino)-6J-diniethoxyquin^ 

ee) 6J-<limethoxy-4-(3-phOTOxyphenylamino)quinolme-3-carbo 
ff) 4-(4-chloro-3-tiiflu(Homethylphenylaniino)-6J-dime^ 
caibonitrile; 

gg) 4-(3-hy(lroxy-phenylammo)-6J-dimethoxy-quinoHne-3-ca^ 
10 hh) 4-(4-methyl-phenylainino)-6J-dimethoxyKiuinoline-3-carboni 

ii) 4-(3-hydroxy-4-methyl-phenylainino)-8-methoxy-6-nitro-qiiinoline-3- 
carbonitrile; 

ij) 4-(4-chloro-2-fluoio-phcnylainino)-8-methoxy-6-nim)-quinolm^ 
caibonitrile; 

15 kk) 4-(3-hydroxy-4-methoxy-phenyIanuno)-8-niethoxy-6-nitro-quinoline-3- 

caibonitiile; 

U) 6-amino-4-(3-hydiDxy-4-methyl-phenylamino)-8-methoxy -quinoline-3- 
caibonitiile; 

mm) 6-amino-4-(3-hydroxy-4-methoxy-phenylamino)-8-methoxy -quinoiine-3- 
20 caibonitrile; 

nn) N-{4-[(3-bromo-4-fluorophenyl)ainino]-3-cyano-7-methoxy-6- 

quinolinyl ) -4-bromo-2-butenaimde; 
oo) N- { 4-[(3-biDnK)phenyl)amino]-3-cyano-7-methoxy-6-quinolinyl ) -4- 

chloro-2-butenannide; 

25 pp) N-{3-cyano-4-[(3-iodophenyl)ainino]-6-quinolinyl}-2-butynandde; 

qq) N- ( 3-cyano-4-[(3-methylphenyl)amino]-6-quinoIinyl } -2-piopenamide; 
rr) N- { 4-[(4-biomophenyl)amino]-3-cyano-6-quinolinyl } -2-butynamide; 
ss) N- { 4-[(3-chlon>4-thiophenoxyphenyl)amino]-3-cyano-6-quinolinyl } - 
2-piopenamide; 

30 tt) N- { 3-cyano-4-[(3,4-difluoropheny l)amino] -6-quinoIinyl ) -2- 

butynamide; 

uu) N- { 4- [(3-chloropheny l)amino]-3-cyano-6-quinoliny 1 } -2- butynamide; 
w) N- { 3K:yano-4-[(3-isopropylphenyl)amino]-6-quinolinyl } -2- 
butynanude; 

35 w w) N- { 3-cyano-4-[(3-isopropylphenyl)ainino]-6-quinolinyI ) -2- 

propenamide; 
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xx) 6-aminc>4-[(3-isopropylphenyl)aimno]-3-quinolinecarlx>^ 
yy) 4-[(3-isoprDpylphenyl)amino]-6-nitro-3-quinoUnecarboiiitril^^ or 
zz) 4-(3-bronK>-phenylamino>-6-(3-pyiTolidin-l-yl-pro 
3-carb(mitrile; 
5 or a phannaceutically acceptable salt thereof. 

20. A compound according to claim 1 which is 

a) 4-(3-azido-phenylamino)-6J-<iimethoxy-quiiK)Une-3-carbo^ 

b) 6-amino-4-[(4-cWoro-2-fluorophenyl)amino]-7-inethoxy-3- 
10 quinolinecarbonitrile; 

c) 4-[(4-chloro-2-fluorophenyl)aminoJ-7-methoxy-6-nitro-3- 
quinolinecaibonitrile; 

d) 4-[(3,4-<UcMorophenyl)aniino]-6-nitro-3Kiuinolinecarbonitrile; 

e) 6-ainino-4-[(3-methylsulfanylphenyl)amino]-3Hiuinolinecarbom 
15 f) 4-[(3-methylsulfanylphenyl)aniino]-6-nitro-3Kiuinolmecarbomtrile; 

g) 4-[(3-trifluoromethoxyphenyl)amino]-6-nitrc)-3KiuinoUnecarbonitrite^ 

h) 4-(3-dimethylaniino-phenylainino)-6J-diinethoxy-quinoline-3- 
carbonitrile; 

i) 6,7-dimethoxy-4-( 4-methoxy -2-methyl-phenylamino)-quinoline-3- 
20 carbonitrile; 

j) 4-(3-hydroxy-4-methoxy-phenylamino)-6J-diinethoxy-quinoline-3- 
carbonitrile; 

k) 4-(3K:hloro-4-methyl-phenylamino)-6,7-dimethoxy-quinoline-3- 
carbooitrile; 

25 1) 6,7-dimethoxy-4-(4-phenoxy-phenylamino>quinoline-3-cartx)nitrile; 

m) 4-(5-chloro-2-inethoxy-phenylamino)-6,7-dirnethoxy-quinoline-3- 
carbonitrile; 

n) 3-(3-cyano-6 jHiimethoxy-quinolin-4-yianiino) -2-methyl-ben2oic acid; 
o) 4-(4-chloro-2-fluoro-phenylamino)-6,7-dihydroxy-quinoline-3- 
30 carbonitrile ; 

p) 4-(3-hydroxy-2-tnethyl-phenylamino)-6,7-dimethoxy-quinoline-3- 
carbonitrile; 

q) 4-(3-chloro-4-methoxy-phenylamino)-6,7-dimethoxy-quinoIine-3- 
carbonitrile; 

35 r) 6,7-dimedioxy-4-(4-trifluoroinethyl-phcnylamino)-quinoline-3- 

carbonitrile; 
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s) 4-(3,4Klihromophenylamino)-6-iiitixxiuinoline-3K:aito 
t) 6-anuno-4-(3-trifluon>methylphenylamino)qum 
u) 6-aniino-4-(3,4-dibr0mophenyIaiiuno)quinoline-3K:^^ 
v) N-[3K;yan(>4-(3,4-dihrxMnophenylamino)quinolin-^ 
5 w) N-[4-(3-broniophenylaiiiino>3-cyancqumolin-6-yl]propionaim 

x) (e>but-2-enoic arid [4-(3-hromophOTylarnino)-3-cyanoquinolin-6-yl]- 
amide; 

y) N-[4-(3-bit>mophenylaimjK))-3-cyanoquinolin-6-yl]-2-meA^ 
z) 4-(3-fluarophenylamino)-6-iiitn)quinoline-3K:aibonitrUe^ 

10 aa) 6-amin(>-4-(3-fluorophenylamino)quinoline-3-carbon^ 

bb) 4-(3-diinethylainin(^henylaimno)-6-nitiXKjmnolm^ 
cc) 4-(4-diinethylaininophenylaniino)-6-nitnximnoline- 
dd) 6-aimno-4-(3-dimethylaniinophenylaniino)quinoIine-3-c^^ 
ee) 6-arninc>-4-(4Kiimethylaminophenylaniino)quino^ 

15 ff) but-2-ynoic acid [4-(3-flucMophenyIaniino)-3-cyanoquinoUn-6-yI]aiiiide; 

gg) N-[3-K:yano-4-(3KiimethyIaminophenylanuno)quinoIin-6-yl]ac^ 
hh) N-[3-cyano-4-(4-dirnethylaminophenylamino)qmnolin-6-yl]aa^ 
ii) but-2-ynoic acid [3-cyano-4-(3Klimethylaminophenylamino)quinolin-6- 
yljamide; 

20 jj) but-2-ynoic acid [3K:yano-4-(4-dimethylaniinophenylaniino)quinolin-6- 

yljamide; 

kk) 4-(3-broiTK)phenyIanmno)-6-dimethylainincxiuinobne-3K:a^ 
hydrochloride; 

D) 6-dimethylamino-4-(3-inethoxyphenyIaniino)quinoline-3-ca^ 
25 hydrochloride; 

mm) 2-bromo-n-[4-(3-bmmophenyIamino)-3-cyaiioquinolin-6-yl]acetamide; 
nn) 6-iodo-4-(3-methoxyphenylamino)quinoline-3-carbonitrile; 
go) 4-(4-hydroxy-2-methyl-phenylamino)-6-methoxy-7-(3-morpholin-4-yl- 
propoxy)-quinoline-3-carboniirile; 
30 pp) 4-(3-bromo-phenylamino)-6-methoxy-7-(3-morpholin-4-yl-propoxy)- 

quinoline-3-carbonitriIe; 
qq) 6-methoxy-4-(2-methylsulfanyI-phenylamino)-7-(3-morpholin-4-yl- 

propoxy)-qtiinoline-3-carbonitrile; or 
rr) 4-(4-hydroxy-3,5-dimethyl-phenylamino)-6-medioxy-7-(3-morpholin- 
35 4-yl-propoxy)-quinoline-3-carbonitrile; 
or a pharmaceutically acceptable salt tfiereof . 
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21 . A method of inhibiting the biological effects of a deiegulated protein kinase in a 
manmial which conqTiises administering to said mammal an effective amount of a 
compound having the formula 



(CH2)n"X 




C=N 



wherdn: 

X is cycloalkyl of 3 to 7 carbon atoms, which may be optionally substituted with one 
10 orncKffe alkyl of 1 to 6 carbon atom groups; or is a pyridinyl, pyrimidinyl, or 

phenyl ring; wherein the pyridinyl, pyrimidinyl, or phenyl ring may be 
optionally mono- di-, or tri-substituted with a suhstituCTt selected from the 
group consisting of halogen, alkyl of 1-6 carbon atoms, alkenyl of 2-6 carbon 
atoms, alkynyl of 2-6 carbon atoms, azido, hydroxyalkyl of 1-6 carbon atoms, 
15 halomethyl, alkoxymethyl of 2-7 carbcm atoms, alkanoyloxymethyl of 2-7 

carbon atoms, alkoxy of 1-6 carbon atoms, alkylthio of 1-6 carbon atoms, 
hydroxy, trifluoromethyl, cyano, nitro, carboxy, carboalkoxy of 2-7 carbon 
atoms, caiboalkyl of 2-7 ^ carbon atoms, phenoxy, phenyl, thiophenoxy, 
benzoyl, benzyl, amino, alkylamino of 1-6 carbon atoms, dialkylamino of 2 to 
20 12 carbon atoms, phenylamino, benzylamino, alkanoylamino of 1-6 carbon 

atoms, alkenoylamino of 3-8 carbon atoms, alkynoylamino of 3-8 carbon 
atoms, and benzoylamino; 
n is 0-1; 

Y is -NH-, -0-, -S-, or -NR- ; 
25 R is alkyl of 1 -6 carbon atoms; 

Rl» R2» R3» and R4 arc each, independently, hydrogen, halogen, alkyl of 1-6 carbon 
atoms, alkenyl of 2-6 carbon atoms, alkynyl of 2-6 carbon atoms, alkenyloxy 
of 2-6 carbon atoms, alkynyloxy of 2-6 carbon atoms, hydroxymethyl, 
halomethyl, alkanoyloxy of 1-6 carbon atoms, alkenoyloxy of 3-8 carbon 
30 atoms, alkynoyloxy of 3-8 carbon atoms, alkanoyloxymethyl of 2-7 carbon 

atoms, alkenoyloxymethyl of 4-9 carbon atoms, alkynoyloxymethyl of 4-9 
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caifoon atoms, alkoxymethyl of 2-7 carbon atoms, alkoxy of 1-6 carbra atoms, 
alkylthio of 1-6 carbon atoms» alkylsulphinyl of 1-6 carbon atoms, 
alkylsulphonyl of 1-6 carbon atoms, alkylsulfonamido of 1-6 carbon atoms, 
alkenylsulfonamido of 2-6 carbon atoms, alkynylsulfcmamido of 2-6 caibon 
atoms, hydroxy, trifluoiomethyl, cyano, nitro, carboxy, carboalkoxy of 2-7 
carbcm atoms, carboalkyl of 2-7 carbon atonos, ph«ioxy, phenyl, thiophenoxy, 
b^zyl, amino, hydroxyamino, alkoxyamino of 1-4 carbon atoms, alkylamino 
of 1-6 carbon atoms, dialkylamino of 2 to 12 carbon atoms, aminoalkyl of 1-4 
carbon atoms, N-alkylaminoalkyl of 2-7 caibon atoms, N,N-dialkylaminoaIkyl 
of 3-14 carbon atoms, phenylanmno, benzylamino. 



R5-CONH(CH2)p- Rsv^S— (C(Re)2)q— CONH{CH2)p- 
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R5Q R5HN (R5)2N. 

^NH(CH2)p- )-NH(CH2)p- >-NH(CH2)p- 

O ' o ,0 



R5Q R5HN {R5)2N. 

>-0(CH2)p- >-0(CH2)p- >r 



O 



0(CH2)p- 



R5 is alkyl of 1-6 carbon atoms, alkyl optionally substituted with one or more halogen 
atoms, phenyl, or phrayl optionally substituted with one or more halogen, 
5 aikoxy of 1-6 carbon atoms, trifluoromethyl, amino, nitro, cyano, or alkyl of 1- 

6 carbon atoms groups; 

R5 is hydrogen, alkyl of 1-6 carbon atoms, ot alkenyl of 2-6 carbon atoms; 

R7 is chloro or bromo 

Rg is hydrogen, alkyl of 1-6 carbon atoms, aminoalkyl of 1-6 cabon atoms, N- 
10 alkylaminoalkyl of 2-9 carbon atoms, NJJ-dialkylaminoalkyl of 3-12 carbon 

atoms, N-cycloalkylaminoalkyl of 4-12 carbon atoms, N-cycloalkyl-N- 
alkylaminoalkyl of 5-18 carbon atoms, N,N-dicycloalkylaminoalkyl of 7-18 
carbon atoms, morpholino-N-alkyl wherein the alkyl group is 1-6 carbon 
atoms, pipCTidino-N-alkyl wherein the alkyl group is 1-6 carbon atoms, N- 
15 alkyl-piperidino-N-alkyl wherein either alkyl group is 1-6 carbon atoms, 

azacycloalkyl-N-alkyl of 3-11 carbon atoms, hydroxyalkyl of 1-6 carbon 
atoms, alkoxyalkyl of 2-8 carbon atoms, carboxy, carboalkoxy of 1-6 carbon 
atoms, phenyl, carboalkyl of 2-7 carbon atoms, chloro, fluoro, or bromo; 
Z is amino, hydroxy, aikoxy of 1-6 carbon atoms, alkylamino wherein the alkyl moiety 
20 is of 1-6 carixMi atoms, dialkylamino wherein each of the alkyl moieties is of 

1-6 carbon atoms, morpholino, piperazino, N-alkylpiperazino wherein the alkyl 
moiety is of 1-6 carbon atoms, or pyrrolidino; 
m = 1-4 , q = 1-3, and p = 0-3; 

any of the substituents Ri, R2, R3, or R4 that are located on contiguous carbon atoms 
25 can together be the divalent radical -0-C(R8)2-0-; 

or a pharmaceutically acceptable salt thereof with the proviso that when Y is 
-NH- , Ri, R2, R3» and R4 are hydrogen, and n is 0, X is not 2-methylphenyl. 
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22. A method of treating, inhibiting the growth of, or eradicating a neoplasm in a 
mammal in need theieof which comprises administering to said mammal an efiTecdve 
amount of a compound having the fomiula 




wherein: 

X is cycloalkyl of 3 to 7 carbon atoms, which may be optionally substituted with one 
or more alkyl of 1 to 6 carbon atom groups; or is a pyridinyl, pyrimidinyl, or 

10 phenyl ring; wherein the pyridinyl, pyrimidinyl, or phenyl ring may be 

optionally mono- di-, or tri-substituted with a substituent selected from the 
group consisting of halogen, alkyl of 1-6 carbon atoms, alkenyl of 2-6 carbon 
atoms, alkynyl of 2-6 carbon atoms, azido, hydxoxyalkyl of 1-6 carbon atoms, 
halomethyl, alkoxymcthyl of 2-7 carbon atoms, alkanoyloxymethyl of 2-7 

15 carbon atoms, alkoxy of 1-6 carbon atoms, alkylthio of 1-6 carbon atoms, 

hydroxy, trifluoromethyl, cyano, nitro, carboxy, carboalkoxy of 2-7 carbon 
atoms, carboalkyl of 2-7 carbon atoms, phenoxy, phenyl, thiophenoxy, 
benzoyl, benzyl, amino, alkylamino of 1-6 carbon atoms, dialkylamino of 2 to 
12 carbon atoms, phenylamino, benzylamino, alkanoylamino of 1-6 carbon 

20 atoms, alkenoylamino of 3-8 carbon atoms, alkynoylamino of 3-8 carbon 

atoms, and benzoylamino; 
n is 0-1; 

Y is -NH-, -0-, -S-, or -NR- ; 
R is alkyl of 1-6 carbon atoms; 
25 Ri, R2, R3, and R4 are each, independentiy, hydrogen, halogen, alkyl of 1-6 carbon 
atoms, alkoiyl of 2-6 carbon atoms, alkynyl of 2-6 carbon atoms, alkenyloxy 
of 2-6 carbon atoms, alkynyloxy of 2-6 carbon atoms, hydroxymethyl, 
halomethyl, alkanoyloxy of 1-6 carbon atoms, alk^oyloxy of 3-8 carbon 
atoms, alkynoyloxy of 3-8 carbon atoms, alkanoyloxymethyl of 2-7 carbon 
30 atoms, alkenoyloxymethyl of 4-9 carbon atoms, alkynoyloxymethyl of 4-9 

carbon atoms, alkoxymcthyl of 2-7 carbon atoms, alkoxy of 1-6 carbon atoms. 
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alkylthio of 1-6 carbon atoms, alkylsulphinyl of 1-6 carton atoms, 
alkylsulphonyl of 1-6 carbon atoms, alkylsulfonamido of 1-6 carbon atoms, 
alkenylsulfonamido of 2-6 carbon atoms, alkynylsulfonamido of 2-6 carbon 
atoms, hydroxy, trifluoromethyl, cyano, nitro, carboxy, carboalkoxy of 2-7 
carbon atoms, carboalkyl of 2-7 carbon atoms, phenoxy , phenyl, thiophenoxy, 
benzyl, amino, hydioxyamino, alkoxyamino of 1-4 carbon atoms, alkylamino 
of 1-6 carbon atoms, diallcylamino of 2 to 12 carbon atoms, aminoalkyl of 1-4 
carbon atoms, N-alkylaminoalkyl of 2-7 carbon atoms, N J4-dialkylaminoalkyl 
of 3-14 carbon atoms, phenylamino, benzylamino. 



R5-CONH(CH2)p- Rs.^^S— {C(R6)2)q— CONH(CH2)p- 





^8 



R. 



8 





Rs Ra 



C0NH(CH2)p- 



^8 
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R5HN 

NH(CH2)p- ^NH(CH2)p- 



(R5)2l 




NH(CH2)p- 



O • O 




R5H 

0(CH2)p- 




(R5)2l 




0(CH2)p 



0(CH2)p 



o 



o 



, or 



o 



R5 is alkyl of 1-6 carbon atoms, alkyl optionally substituted with one or moie halogen 
atoms, phenyl, or phenyl optionally substituted with one or more halogen, 
alkoxy of 1-6 carbon atoms, trifluoromethyl, amino, nitro, cyano, or alkyl of 1- 
6 carbon atoms groups; 

R6 is hydrogen, alkyl of 1-6 carbon atoms, or alkenyl of 2-6 carbon atoms; 

R7 is chloio or hromo 

Rs is hydrogen, alkyl of 1-6 carbon atoms, aminoalkyl of 1-6 cabon atoms, N- 
alkylaminoalkyl of 2-9 carbon atoms, NJ^-dialkylaminoalkyl of 3-12 carbon 
atoms, N-cycloalkylaminoalkyl of 4-12 carbon atoms, N-cycloalkyl-N- 
alkylaminoalkyl of 5-18 carbon atoms, NJ^-dicycloalkylaminoalkyl of 7-18 
carbon atoms, nx)rpholino-N-alkyl wherein the alkyl group is 1-6 carbon 
atoms, piperidino-N-alkyl wherein the alkyl group is 1-6 carbon atoms, N- 
alkyl-piperidino-N-alkyl wherein either alkyl group is 1-6 carbon atoms, 
azacycloalkyl-N-alkyl of 3-11 carbon atoms, hydroxyalkyl of 1-6 carbon 
atoms, alkoxyalkyl of 2-8 carbon atoms, carboxy, carboalkoxy of 1-6 carbon 
atoms, phenyl, carboalkyl of 2-7 carbon atoms, chloro, fluoro, or bromo; 

Z is amino, hydroxy, alkoxy of 1-6 carbon atoms, alkylamino wherein the alkyl moiety 
is of 1-6 carbon atoms, dialkylamino wherein each of the alkyl moieties is of 
1-6 carbon atoms, morphoHno, piperazino, N-alkylpiperazino wherein the alkyl 
moiety is of 1-6 carbon atoms, or pyrrolidino; 

m = 1-4 , q = 1-3, and p = 0-3; 

any of the substituents Ri, R2, R3, or R4 that are located on contiguous carbon atoms 
can together be the divalent radical -0-C(R8)2-0-; 

or a pharmaceutically acceptable salt thereof with the proviso that when Y is 
-NH- , Ri, R2, R3, and R4 are hydrogen, and n is 0, X is not 2-methylphenyl. 

23. The method according to claim 22 wherein the neoplasm expresses EGFR. 
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24. The method according to claim 22 whCTcin the neoplasm expresses MAPK, 

25. The method according to claim 22 wherein the neoplasm expresses ECK. 

5 26. The method according to claim 22 wherein the neoplasm expresses KDR. 

27. The method according to daim 22 wh^n the neoplasm is selected fiom the 
group consisting of breast, kidney, bladder, mouth, larynx, esophagus, stomach, 
colon, ovary, and lung. 



10 



28. A method of treating, inhibiting the progression of, or eradicating polycystic 
kidney disease in a mammal which comprises administering to said mammal an 
effective amount of a compound having the formula 

(CH2)n-X 
C=N 




15 

wherein: 

X is cycloalkyl of 3 to 7 carbon atoms, which may be optionally substituted with one 
or more alkyl of 1 to 6 carbon atom groups; or is a pyridinyl, pyrimidinyl, or 

20 phenyl ring; wherein the pyridinyl, pyrimidinyl, or phenyl ring may be 

c^tionally nwno- di-, or tri-substituted with a substituent selected from the 
group consisting of halogen, alkyl of 1-6 carbon atoms, alkenyl of 2-6 carbon 
atoms, alkynyl of 2-6 carbon atoms, azido, hydroxyalkyl of 1-6 carbon atoms, 
halomethyl, alkoxymethyl of 2-7 carbon atoms, alkanoyloxymethyl of 2-7 

25 carbon atoms, alkoxy of 1-6 carbon atoms, alkylthio of 1-6 carbon atoms, 

hydroxy, trifluoromethyl, cyano, nitro, carboxy, carboalkoxy of 2-7 carbon 
atoms, carboalkyl of 2-7 carbon atoms, phenoxy, phenyl, thiophenoxy, 
benzoyl, benzyl, amino, alkylamino of 1-6 carbon atoms, dialkylamino of 2 to 
12 carbon atoms, phenylamino, benzylamino, alkanoylamino of 1-6 carbon 

30 atoms, alkenoylamino of 3-8 carbon atoms, alkynoylamino of 3-8 carbon 

atoms, and benzoylamino; 
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10 



15 



20 



nisO-1; 

Y is -NH-, -O, -S-. or -MR- ; 
R is alkyl of 1-6 caiton atoms; 

Rl, R2. R3> and R4 are each, independentiy, hydrogen, halogen, alkyl of 1-6 carton 
atoms, alkenyl of 2-6 carbon atoms, alkynyl of 2-6 caitx>n atoms, alkenyloxy 
of 2-6 carbon atoms, alkynyloxy of 2-6 carbon atoms, hydioxymethyl, 
halomethyl, alkanoyloxy of 1-6 carbon atoms, alkenoyloxy of 3-8 carbon 
atoms, alkynoyloxy of 3-8 carbon atoms, alkanoyloxymethyl of 2-7 carbon 
atoms, alkcnoyloxymethyl of 4-9 carbon atoms, alkynoyloxymethyl of 4-9 
carbon atoms, alkoxymethyl of 2-7 carbon atoms, alkoxy of 1-6 carbon atoms, 
alkylthio of 1-6 carbon atoms, alkylsulphinyl of 1-6 carbon atoms, 
alkylsulphonyl of 1-6 carbon atoms, alkylsulfonamido of 1-6 carbon atoms, 
alkenylsulfonamido of 2-6 carbon atoms, alkynylsulfonamido of 2-6 carbon 
atoms, hydroxy, trifluoromethyl, cyano, nitro, carboxy, carboalkoxy of 2-7 
carbon atoms, carboalkyl of 2-7 carbon atoms, phenoxy, phenyl, thiophenoxy, 
benzyl, amino, hydroxyamino, alkoxyamino of 1-4 carbon atoms, alkylamino 
of 1-6 carbon atoms, dialkylamino of 2 to 12 carbon atoms, aminoalkyl of 1-4 
carbon atoms, N-alkylaminoalkyl of 2-7 carbon atoms, N J^-dialkylaminoalkyl 
of 3-14 carbon atoms, phenylamino. benzylamino. 



R5-CONH(CH2)p- 



(C(R6)2)q— CONH(CH2)p- 



Rq— =— CONH{CH2)p- 



R8^0NH(CH2)p- 
Rg Re 



Rs ,R8 
Rs Ra 



R8^^^0NH(CH2)p- 



Z-(C(R6)2)qY- 



Rg CONH(CH2)p- l?6 

R7v^ONH(CH2)p- T/)0NH(CH2)p- 



«8 



25 '^8 



R^ 
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y"0(CH2)p- )-0(CH2)p- y^O{CH2)p- 

O ' O ' ^ 

R5 is alkyl of 1-6 carbon atoms, alky I optionally substituted with one or more halogen 
5 atoms, phenyl, or phenyl optionally substituted with one or more halogen, 

alkoxy of 1-6 carbon atoms, trifluoromethyl, amino, nitro, cyano, or alkyl of 1- 
6 carbon atoms groups; 
is hydrogen, alkyl of 1-6 carbon atoms, or alkenyl of 2-6 carbon atoms; 
R7 is chloro or bromo 

10 Rg is hydrogen, alkyl of 1-6 carbon atoms, aminoalkyl of 1-6 cabon atoms, N- 
alkylaminoalkyl of 2-9 carbon atoms, NJ4-diaIkylaniinoalkyl of 3-12 carbon 
atoms, N-cycloalkylaminoalkyl of 4-12 carbon atoms, N-cycloalkyl-N- 
alkylaminoalkyl of 5-18 carbon atoms, N,N-dicycloalkylaminoalkyl of 7-18 
carbon atoms, morpholino-N-alkyl wherein the alkyl group is 1-6 carbon 

15 atoms, piperidino-N-alkyl wherein the alkyl group is 1-6 carbon atoms, N- 

alkyl-piperidino-N-alkyl wherein either alkyl group is 1-6 carbon atoms, 
azacycloalkyl-N-alkyl of 3-11 carbon atoms, hydroxyalkyl of 1-6 carbon 
atoms, alkoxyalkyl of 2-8 carbon atoms, carboxy, carboalkoxy of 1-6 carbon 
atoms, phenyl, carboalkyl of 2-7 carbon atoms, chloro, fluoro, or bromo; 

20 Z is amino, hydroxy, alkoxy of 1-6 carbon atoms, alkylamino wherein the alkyl nx)iety 
is of 1-6 carbon atoms, dialkylamino wherein each of the alkyl moieties is of 
1-6 carbon atoms, morpholino, piperazino, N-alkylpipera2dno wherein the alkyl 
moiety is of 1-6 carbon atoms, or pyrrolidine; 
m = 1-4 , q = 1-3, and p = 0-3; 

25 any of the substituents Ri, R2, R3, or R4 that are located on contiguous carbon atoms 
can together be the divalent radical -0-C(R8)2-0-; 
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or a phaimaceuticaUy acceptable salt dieneof with the proviso that when Y is 
-NH- , Ri, R2, R3, and R4 are hydrogen, and n is 0, X is not 2-meihylphenyl. 



29. A phamiaceutical composition which comprises a compound having the 
5 formula 



(CH2)n-X 




C=N 



10 



15 



20 



25 



30 



wherein: 

X is cycloalkyl of 3 to 7 carbon atoms, which may be optionally substituted with one 
or more alkyl of 1 to 6 carbon atom groups; or is a pyridinyl, pyrimidinyl, or 
jphenyl ring; wherein the pyridinyl, pyrimidinyl, or phenyl ring may be 
optionally mono- di-, or tri-substituted with a substituent selected from the 
group consisting of halogen, alkyl of 1-6 carbon atoms, alkenyl of 2-6 carbon 
atoms, alkynyl of 2-6 carbon atoms, azido, hydroxyalkyl of 1-6 carbon atoms, 
halomethyl, alkoxymethyl of 2-7 carbon atoms, alkanoyloxymethyl of 2-7 
carbon atoms, alkoxy of 1-6 carbon atoms, alkylthio of 1-6 carbon atoms, 
hydroxy, trifluoromethyl, cyano, nitro, carboxy, carboalkoxy of 2-7 carbon 
atoms, caiboalkyl of 2-7 carbon atoms, phenoxy, phenyl, thiophenoxy, 
benzoyl, benzyl, amino, alkylamino of 1-6 carbon atoms, dialkylamino of 2 to 
12 carbon atoms, phenylamino, benzylamino, alkanoylamino of 1-6 carbon 
atoms, alkenoylamino of 3-8 carbon atoms, alkynoylamino of 3-8 carbon 
atoms, and benzoylamino; 

nisO-1; 

Y is -NH-, -0-, -S-, or -NR- ; 
R is alkyl of 1-6 carbon atoms; 

Rl» R2» R3» and R4 are each, independently, hydrogen, halogen, alkyl of 1-6 carbon 
atoms, alkenyl of 2-6 carbon atoms, alkynyl of 2-6 carbon atoms, alkenyloxy 
of 2-6 carbon atoms, alkynyloxy of 2-6 carbon atoms, hydroxymethyl, 
halomethyl, alkanoyloxy of 1-6 carbon atoms, alkaioyloxy of 3-8 carbon 
atoms, alkynoyloxy of 3-8 carbon atoms, alkanoyloxymethyl of 2-7 carbon 
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atoms, alkenoyloxymethyl of 4-9 carbon atoms, alkynoyloxymethyl of 4-9 
cait»on atoms, alkoxymethyl of 2-7 carbon atoms, alkoxy of 1-6 carbon atoms, 
alkylthio of 1-6 carbon atoms, alkylsulphinyi of 1-6 carbon atoms, 
alkylsulphonyl of 1-6 caibcHi atoms, alkylsulfonamido of 1-6 caiixm atoms, 
alkenylsulfonamido of 2-6 carbon atoms, alkynylsulfonamido of 2-6 carbon 
atoms, hydroxy, trifluoromcthyl, cyano, nitro, carboxy, carboalkoxy of 2-7 
carbon atoms, carboalkyl of 2-7 carbon atoms, phenoxy, phenyl, thiophenoxy, 
benzyl, amino, hydiDxyamino, alkoxyamino of 1-4 carbon atoms, alkylamino 
of 1-6 carbon atoms, dialkylamino of 2 to 12 caibon atoms, aminoalkyl of 1-4 
carbon atoms, N-alkylaminoalkyl of 2-7 carbon atoms, N J^-diaUcylaminoalkyl 
of 3-14 carbon atoms, phenylamino, benzylamino. 



R5"CONH(CH2)p- Rsv^S— (C(R6)2)q— CONH(CH2)p- 







Ra ^8 



C0NH(CH2)p- 




.CONH(CH2)p- 

Ri 




C0NH{CH2)p- 
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R5HN 

NH(CH2)p" ^NH(CH2)p- 



{R5)2l 




NH(CH2)p. 



O ' O 




R5H 

0(CH2)p- 




(R5)2l 




0(CH2)p- 



0(CH2)p 



O • O 



,or 



o 



R5 is alkyl of 1-6 carbon atoms, alkyl optionally substituted with one or moie halogen 
atoms, phenyl, or phrayi optionally substituted with one or more halogen, 
alkoxy of 1-6 carbon atoms, trifluoromethyl, amino, nitro, cyano, or alkyl of 1- 
6 carbon atoms groups; 

R6 is hydrogen, alkyl of 1-6 carbon atoms, or alkenyl of 2-6 carbon atoms; 

R7 is chloro or bromo 

Rg is hydrogen, alkyl of 1-6 carbon atoms, aminoalkyl of 1-6 cabon atoms, N- 
alkylaminoalkyl of 2-9 carbon atoms, NJ4-dialkylaminoalkyl of 3-12 carbon 
atoms, N-<:ycloalkyIaminoalkyl of 4-12 carbon atoms, N-cycloalkyl-N- 
alkylaminoalkyl of 5-18 carbon atoms, NJ^-dicycloalkylaminoalkyl of 7-18 
carbon atoms, morpholino-N-alkyl wherein the alkyl group is 1-6 carbon 
atoms, piperidino-N-alkyl wherein the alkyl group is 1-6 carbon atoms, N- 
alkyl-piperidino-N-alkyl wherein either alkyl group is 1-6 carbon atoms, 
azacycIoalkyl-N-alkyl of 3-11 carbon atoms, hydroxyalkyl of 1-6 carbon 
atoms, alkoxyalkyl of 2-8 carbon atoms, carboxy, carboalkoxy of 1-6 carbon 
atoms, phenyl, carboalkyl of 2-7 carbon atoms, chloro, fluoro, or bromo; 

Z is amino, hydroxy, alkoxy of 1-6 carbon atoms, alkylamino wherein the alkyl moiety 
is of 1-6 carbon atoms, dialkylamino wherein each of the alkyl moieties is of 
1-6 carbon atoms, morpholino, piperazino, N-alkylpiperazino wherein the alkyl 
moiety is of 1-6 carbon atoms, or pyrrolidino; 

m = 1-4 , q = 1-3, and p = 0-3; 

any of the substituents Ri, R2, R3, or R4 that are located on contiguous carbon atoms 

can together be the divalent radical -0-C(R8)2-0-; 
or a pharmaceutically acceptable salt thereof with the proviso that when Y is -NH- , Ri, 
R2» R3. and R4 are hydrogen, and n is 0, X is not 2-methylphaiyl and a 
pharmaceutically acceptable carrier. 
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30. A compound of the formula 




whoein: 

X is phenyl ring which may be optionally mono- di-, or tri-substituted with a 
S substituent selected from the group consisting of halogen, alkyl of 1-6 cariwn 

atoms, alkmyl of 2-6 carbon atoms, alkynyl of 2-6 carbon atoms, azido, 
hydroxyalkyl of 1-6 carbon atoms, halomethyl, alkoxymethyl of 2-7 carbon 
atoms, alkanoyloxymethyl of 2-7 carbon atoms, alkoxy of 1-6 carbon atoms, 
alkylthio of 1-6 carbon atoms, hydroxy, trifluoromethyl, cyano, nitro, carboxy, 
10 carboalkoxy of 2-7 carbon atoms, carboalkyl of 2-7 carbon atoms, phenoxy, 

phenyl, thiophenoxy, benzoyl, benzyl, amino, alkylamino of 1-6 carbon atoms, 
dialkylamino of 2 to 12 carbon atoms, phenylamino, benzylamiao, 
alkanoylamino of 1-6 carbon atoms, alkraoylamino of 3-8 carbon atoms, 
alkynoylamino of 3-8 carbon atoms, and benzoylamino; 
15 n is 0-1; 
Yis -NH-; 

and R4 are hydrogen; 

Re CONH(CH2)n- 

R2is R tf — CONH(CH2)p- , or 2— p(R6)2)qY- . 

Ra Re 

R3 is hydrogen, alkoxy of 1-6 carbon atoms, or Z-(C(R5)2)qY- ; 
20 R6 is hydrogen or alkyl of 1-6 carbon atoms; 

Rg is hydrogen, alkyl of 1-6 carbon atoms, N,N-dialkylaminoalkyl of 3-12 carbon 

atoms, or morpholino-N-alkyl wherein the alkyl group is 1-6 carbon atoms; 
Z is dialkylamino wherein each of the alkyl moieties is of 1-6 carbon atoms, or 
morpholino; 
25 q = l-4,andp = 0-3; 

or a pharmaceutically acceptable salt thereof. 



31. The compound according to claim 30, wherein X is phenyl optionally mono-, 
di, or tri-substituted with halogen and q is 2-4. 
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32, A compound of Formula 1 as defined in any of claims 1 to 20 and 30 to 31 for 
use as a therapeutic agent 

5 33, A compound of Formula 1 as defined in any of claims 1 to 20 and 30 to 31 for 
use in inhibiting the biological effects of a doegulated protein kinase in a mammal in 
need thereof. 

34. A compound of Formula 1 as defined in any of claims 1 to 20 and 30 to 31 for 
10 use in treating, inhibiting the growth of, or eradicating a neoplasm in a mammal in need 

thereof. 

35. A compound of Formula 1 as defined in claim 32 wherein the neoplasm 
expresses EGFR. 

15 

36. A compound of Formula 1 as defined in claim 32 wherein the neoplasm 
expresses MAPK, 

37. A compound of Formula 1 as defined in claim 32 wherein the neoplasm 
20 expresses ECK. 

38. A compound of Formula 1 as defined in claim 32 wherein the neoplasm 
expresses KDR. 

25 39- A compound of Formula 1 as defined in claim 32 wherein the neoplasm is 
selected firom the group consisting of breast, kidney, bladder, mouth, larynx, 
esophagus, stomach, colon, ovary, and lung. 

40, A compound of Formula 1 as defined in any of claims 1 to 20 and 30 to 31 for 
30 use in treating, inhibiting the progression of, or eradicating polycystic kidney disease in 
anruunmaL 
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4 1 . Process for the preparation of compcninds of Formula 




5 



10 



15 



20 



wherein Y and n are as defined in Claim 1 and X* is cycloalkyl or phenyl optionally 
substituted with one or more substituents selected from the group consisting of 
hydrogen, halogeno, alkyl of 1-6 carbon atoms, alkrayl of 2-6 carbon atoms, alkynyl 
of 2-6 carbon atoms, halomethyl, alkoxy of 1-6 carbon atoms, alkylthio of 1-6 carbon 
atoms, trifluoromethyl, cyano, nitro, carboalkyl of 2-7 carbon atoms, phenoxy, 
phenyl, thiophenoxy, benzyl, dialkylamino of 2 to 12 carbon atoms; Rf, R2', R3', 
and R*4 are each, independently, hydrogen, halogeno, alkyl of 1-6 carbon atoms, 
allorayl of 2-6 carbon atoms, alkynyl of 2-6 carbon atoms, alkenyloxy of 2-6 carbon 
atCHns, alkynyloxy of 2-6 carbon atoms, halomethyl, alkoxymethyl of 2-7 carbon 
atoms, alkoxy of 1-6 carbon atoms, alkylthio of 1-6 carbon atoms, alkylsulphinyl of 1- 
6 carbon atoms, alkylsulphonyl of 1-6 carbon atoms, alkylsulfonamido of 1-6 carbon 
atoms, trifluoromethyl, cyano, nitro, carboxy, carboalkyl of 2-7 carbon atoms, 
phenoxy, phenyl, thiophenoxy, benzyl, alkoxyamino of 1-4 carbon atoms, 
dialkylamino of 2 to 12 carbon atom, N,N-dialkylaminoalkyl of 3-14 carbon atoms, 
phenylamino, benzylamino, N-alkylcarbamoyl of 1-6 carbon atoms, N,N- 
dialkylcarbamoylof 2-12 carbon atoms; or any of the substituents Ri', R2*, R3*, and 
R'4 that are located on contiguous carbon atoms can together be the divalent radical -O 
C(R8)r comprising hydrolysing an acid ester of Formula 2 



where R' is an alkyl radical containing 1-6 carbon atoms, with base to form the 
compound of Formula 3, 



(CH2)n-X' 




2 
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Ri' 










N 


R4* 





(CH2)n-X' 
CO2H 



then converting the caiboxylic acid group of Formula 3 to an acyl imidazole by heating 
it with carbonylimidazole in an inert solvent followed by the addition of ammonia to 
give the amide of Formula 4, 

/(CH2)„-X' 

R,' Y 

I 

5 ^* 4 

and further reacting with a dehydrating agent to provide the compound of Fonnula 5 
above; and optionally thereafter faming a pharmaceutically acceptable salt thereof. 




10 42. Process for the preparation of the compounds of Formula 10 or Formula 1 1 

/(CH2)n-X" 

U<^N(CH2)py \ 

HO2C 



Rg Rg H 

(Rlo)k 




10 or 




whCTein Y, p, and n are as defined in Claim 1 and X" is selected finom the group 
consisting of cycloalkyl or phenyl optionally substituted with one or more substituents 
selected from the group consisting of hydrogen, halogeno, alkyl of 1-6 carbon atoms. 
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alkrayl of 2-6 carbon atoms, alkynyl of 2-6 caitx>n atoms, halomethyl, alkoxymethyl 
of 2-7 carbon atoms, alkanoyloxyniethyl of 2-7 carbon atoms, alkoxy of 1-6 carbon 
atCMUS, alkylthio of 1-6 carbon atoms, trifluoromethyl, cyano, nitro, carboxy, 
carboalkoxy of 2-7 carbon atoms, carboalkyl of 2-7 carbon atoms, phenoxy, phenyl, 
5 thiophenoxy, benzoyl, b^izyl, dialkylamino of 2 to 12 carbon atoms, phenylamino, 
benzylamino, alkanoylamino of 1-6 carbon atoms, alkenoylamino of 3-8 carbon atoms, 
alkynoylamino of 3-8 carbm atoms, and benzoylamino, R9 is indq)endently hydrogen, 
phenyl, or alkyl of 1-6 carbon atoms, the moieties (Rio)k represent 1 to 3 substituents 
on tfie aromatic ring that can be the same or different and are selected indcpendoitly 

10 finom the group hydrogen, halogeno, alkyl of 1-6 carbon atoms, alkenyl of 2-6 carbon 
atoms, alkynyl of 2-6 carbon atoms, alkenyloxy of 2-6 carbon atoms, alkynyloxy of 2- 
6 carbon atoms, halomethyl, alkoxymethyl of 2-7 carbon atoms, alkoxy of 1-6 carbon 
atoms, alkyldiio of 1-6 carbon atoms, alkylsulphinyl of 1-6 carbon atoms, 
alkylsulphonyl of 1-6 carbon atoms, trifluoromediyl, cyano, nitro, caiboxy, carboalkyl 

15 of 2-7 carbon atonis, phenoxy, phenyl, thiophenoxy, benzyl, alkoxyamino of 1-4 
carbon atoms, dialkylamino of 2 to 12 carbon atom, NJ4-dialkylaminoalkyl of 3-14 
carbon atoms, phenylamino, benzylamino, N-alkylcarbamoyl of 1-6 carbon atoms, 
N,N-dialkylcarbamoyl of 2-12 carbon atoms. Rn is a radical and is selected from the 
group: 

20 

R5— Rs.^S— (C(R6)2)q 




wo 98/43960 



PCTAJS98/06480 




-213- 

, and Gc(Re)2)i 



wherein q, R5 » R^, R? , and Rg aie as defined in Qaim 1; which comprises 
acyladon of the compound of Fomiula 6 

/(CH2)n-X" 

H2N(CH2)f ^ 




6 

with either an acid chlcnide of Formula 8 or a mixed anhydride of Fomiula 9 where 
R"* is alkyl firom 1 to 6 caifoon atoms 

O ^ P 

o CI ~?OCOR- 
10 8 ^' 9 

in the presence of an organic base to give the compound of Formula 11: or alternately, 
acylation of the compound of Formula 6 with a cyclic anhydride of Formula 7 

15 7 O 



in the presence of a basic catalyst to provide the compound of Formula 10; and 
optionally thereafter farming a pharmaceutically acceptable salt thereof. 
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43. Pnx:ess for the pr^aration of the compounds Formula 1 8 

/(CH2)n-X 



Bi' Y 




C=N 



18 



S X, Y, a are as defined in daiin 1 and Ri', R2', R3', and R4' are as defined in Claim 
41, which comprises heating a substituted aniline of Formula 12 




10 with a reagent of Formula 1 3 



CgHsO^^^COzCzHg 
CN 



13 



to give a compound of Formula 14 



15 




.CN 



R^' " CO2C2H5 
14 



which is thai thermolysed in a high boiling solvent to give a compound of Formula 15; 
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15 



Aen headng the conq>ound of Fonnula IS with a dilarinating agent to give a conqx^und 
of Formula 16 

5 




which is condensed with a compound of Fonnula 17 

H-Y-(CH2)„-X 
10 17 

to provide the compounds of Formula 18; and optionally th^^eafter forming a 
pharmaceutically acceptable salt thereof 

15 

44, Process for the preparation of compound of Formula 15 




15 



20 in which Ri', R2', R3*and R4* are as defined in claim 41 comprising heating the 
compound of Fonnula 19 
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CO2H 



NH2 



with dimediylfonnamicle dimethyl acml to give a ccxnpound of Formula 20 



5 



R2' 




COgCHg 



N(CH3)2 



which is then reacted with acetonitrile in the presence of a base gives the compounds of 
Formula 15. 



45. Process for the preparation of compounds of Formula 22 wherein Ri, R2, R3, 
R4 and n are as defined in Claim 1 and X' is defined in Claim 41: 



15 which comprises : 

where one or more of Ri, R2, Rs* or R4 is a nitro group, converting to the 
corresponding amino grcHip using a reducing agent; 

where one or more of Ri, R2, R31 or R4 is an anoino group, converting to the 
coiresponding dialkyamino group of 2 to 12 carbon atoms by alkyladon with an alkyl 
20 halide of 1 to 6 carbon atoms; 



10 
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whene one or moie of Ri, R2, Ra, or R4 is a methoxy group, converting to the 
corTeqx)nding hydroxy group by reacti(m with a dentetfaylating agent or pyridimum 
diloride; 

where one or more of Ri, R2, Ra, or R4 is an amino group, cmvertiag to the 
5 corresponding alkyisulfonamido, alkenylsulfonamido, or alkynylsulfonamido group of 
2 to 6 carbon atoms by the reaction with an allQ^lsulfonyl chloride, alkenylsulfonyl 
chloride, or alkynylsulfonyl chloride, respectively, using a basic catalyst; 
when one or more of Ri, R2, R3, or R4 is an amino group, ccHiverting to the 
corresponding alkenylsulfmamido group by reaction with a reagoit C1-C(R'6)2- 
10 CHR'6S02Q, wherein R'^ is hydrogen or alkyl of 1-4 carbon atoms using an excess 
of an organic base; 

where two of Ri, R2, Ra* or R4 are contiguous methoxy groups, ccHiverting to the 
con^x>und with contiguous hydroxy groups by reacdon with a donethylating agent or 
by heating with pyridiniuih chlcxide; 
15 where two of Ri, R2, R3, or R4 are contiguous hydroxy groups, converting to the 
compound where togeth^ the two contiguous Rj, R2, Rs* or R4 groups are the divalent 
radical -0-C(R8)2-0- wherein Rg is defined in Claim 1 by the reacticm with J-C(R8)2-J, 
wherein J is chloro, bromo, or iodo, and each J can be the same or different* using a 
base; 

20 where one or moie of R|, R25 Ra* or R4 is an amino group, OKiverting to the 
corresponding alkyamino group of 1 to 6 carbon atoms by alkyladon with alkyl halide 
of 1 to 6 carbon atoms or by reductive alkylation using an aldehyde of 1 to 6 carbon 
atoms and areducing agent; 

where one or more of Ri, R2, R3, or R4 is hydroxy, converting to the corresponding 
25 alkanoyloxy group of 1-6 carbon atoms by reaction with an £q)propriate carboxylic acid 
chloride, anhydride, or mixed anhydride in a inert solvent with a catalyst; 
where one or mere of Rj, R2, R3, or R4 is hydroxy, converting to the corresponding 
alkmoyloxy group of 1-6 carbon atoms by reaction with an appropriate carboxylic add 
chloride, anhydride, or mixed anhydride in an inert solvent with a catalyst; 
30 where one or moie of Ri, R2, R3, or R4 is hydroxy, it can be converted to the 
corresponding alkynoyloxy group of 1-6 carbon atoms by reaction with an appropriate 
carboxylic add chloride, anhydride, or mixed anhydride in a inert solvoit with a 
catalyst; 

where one or more of Ri, R2, R3, or R4 is carboxy or a carboalkoxy group of 2-7 
35 carbon atoms, converting to the corresponding hydroxymethyl group by reduction with 
areducing agent; optionally cchi voting the hydroxymethyl group to die corresponding 
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hakmiediyl group by reaction with a halogenating reagent; or optionally acylating the 
hydraxymethyl group with an acid chloride, anhydride* or mixed anhydride in an inert 
solvent with a catalyst to give the corresponding alkanoyloxynaethyl group of 2-7 
carbon atoms, alkenoyloxymethyl group of 2-7 carbon atoms, or alkynoyloxymethyi 
5 group of 2-7 carbon atoms; 

wherc (me or hkhc of R], R2, R3, or R4 is a halom^yl group, cOTverting to an 
alkoxymethyl group of 2-7 carbon atoms by displacing &e halogen atom with a sodium 
alkoxide in an inert solvent; 

where one or more of Ri, R2, R3, or R4 is a halomethyl group, ccmverting to an 
10 aminom^yl group, N-alkylaminomethyl group of 2-7 carbon atoms or N,N- 
diaDcylaminomethyl group of 3-14 carbon atoms by displacing the halogen atom wiA 
ammonia, a primary, or secondary amine, respectively, in an inot solvent; 
where one or more of Ri, R2, R3, or R4 is a H2N(CH2)p~ group, ccHiverting to the 

corresponding groups: 

R5O R5HN (R5)2Nv^ 

>-NH(CH2)p- >-NH(CH2)p- ^NH(CH2)p- 

O O o 



15 



wherein Rs and p are as defined in Claim 1 by reacting with phosgene in an inert 
solvent in die presence of a base to give an isocyanate vMch is treated with an excess 
20 die alcdiol Rs-OH or amines RS-NH2 or (R5)2NH , respectively; 

where one or more of Ri, R2, R3, en* R4 is a H0-(CH2)p- group, converting to the 
cone^nding groups: 

R5O R5HN Rs 

yO(CH2)p- >-0(CH2)p- ^0(CH2)p- 

O O o 

wherein R5 and p are as defined above by reaction, in an inert solvent using a basic 
catalyst with an jqjpropriate alkyl or phOTyl cMoroformate, R5-OCXX3 , alkyl or phenyl 
substituted isocyanate, R5-N=C=0, or alkyl or phenyl substituted carboxylic add 
chloride, R5-COCI, respectively; 
30 where one or more of Ri, R2, R3, or R4 is a H0-(CH2)p- group, converting to the 
corresponding group: 

(R5)2N. 

^0(CH2)p- 

o 

wha«n R5 and p are as defined above by reaction, in an inert s(d^vent using a basic 
catalyst with a reagent (Rsh^COCl. 
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